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GRIND 
 
This block calculates the power requirement (in kW) for grinding the biomass from the chop size of 
12 mm to final size of 6 mm.  This power requirement data is found in Mani, et al.
exiting moisture.  The correlation has changed from a polynomial regression (which Mani, et al. used) 
to a power regression because the power regression fit the data better.  
 

 
HUMIDITY 
 
This block sets humidity of the air entering the Air Separation Unit.
 
HV-101, HV-203, HV-445 
 
This block calculates the lower and higher heating values of the following streams: biomass, syngas, 
and FT products. 
 
MOISTURE 
 
This block is the same as found in the HT scenario.
 
O2COMB 
 
This block is the same as found in the HT scenario.
 
O2TURB 

 

Figure 23. Decision diagram for oxygen balance 

This block calculates the power requirement (in kW) for grinding the biomass from the chop size of 
12 mm to final size of 6 mm.  This power requirement data is found in Mani, et al. and for 12% 
exiting moisture.  The correlation has changed from a polynomial regression (which Mani, et al. used) 
to a power regression because the power regression fit the data better.   is in millimeters.

 

This block sets humidity of the air entering the Air Separation Unit. 

This block calculates the lower and higher heating values of the following streams: biomass, syngas, 

block is the same as found in the HT scenario. 

This block is the same as found in the HT scenario. 

90 

 

This block calculates the power requirement (in kW) for grinding the biomass from the chop size of 
and for 12% 

exiting moisture.  The correlation has changed from a polynomial regression (which Mani, et al. used) 
is in millimeters. 

(eqn. 34)  

This block calculates the lower and higher heating values of the following streams: biomass, syngas, 
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This block is the same as found in the HT scenario. 
 
OXYSET 
 
This block sets the entering oxidizing agents, oxygen and steam, into the gasifier.  A linear correlation 
with temperature, �;6< (in Fahrenheit), adapted from Bain for oxygen is used because as oxygen 
increases in the gasifier the temperature increases.  Mass flow of oxygen, �̂ �,;6< , is in percentage 
of dry feedstock. 
 

�̂ �,;6< � ��11.567 � 0.02375 · �;6<�/100 · �̂u7\96<< (eqn. 35)  

 
 
The steam feed rate is set at 0.66 lb steam per lb oxygen. 
 

�̂<4,69,;6< � 0.66 · �̂ �,;6< (eqn. 36)  

 
Since 95% purity oxygen is produced in the Air Separation Unit, argon mass flow is set at 5% of 
molar oxygen flow. 
 

�̂65;\+ � 0.05 · `�̂ �,;6<
@J �

a / @Jd5 (eqn. 1)  

C.4 Aspen Plus™ Design Specifications 

C.4.1 High Temperature Scenario 

 
DS-1 
 
The exiting temperature of air in the heat exchanger used to pre-cool the air entering the cryogenic 
distillation column is varied until a net duty of zero is observed. 
 
FSSPL02 
 
This design specification varies the fraction of unconverted syngas that is piped to area 200 for the 
combustion of syngas.  The syngas, in turn, provides the heat required to dry the biomass. 
 
H2SPLIT 
 
This design spec calculates the required hydrogen that needs to be reserved by the PSA unit for use in 
Area 500: Hydrocracking.  A typical yield from hydrocracking is shown in the table below.  Since the 
FT products are be hydrogen deficient relative to the final blend, then make-up hydrogen is required.  
The syngas purge amount going to the pressure swing adsorption (PSA) unit is varied so that the 
calculated delivered hydrogen matches the required hydrogen to Area 500.  Without showing the 
detailed calculations, the basic steps are first calculating the carbon and hydrogen content in the FT 
product stream.  The carbon mass flow is the same as that of the final blend stream flow.  Using the 
blend fractions in Table 38, the amount of hydrogen is calculated in the final blend and the difference 
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in hydrogen is determined.  The difference is multiplied by 1.1 to obtain the delivered hydrogen mass 
flow rate to hydrocracking area. 
 

Table 38. Hydroprocessing product blend 

Component Mass Fraction 
Fuel Gas (methane) 0.034 
LPG (propane) 0.088 
Gasoline (n-octane) 0.261 
Diesel (n-hexadecane) 0.617 

 
O2-101, O2-203, O2-445 
 
These design specifications vary the amount of oxygen inlet to the Heating Value blocks (HV-101, 
HV-203, HV-445) so as to be stoichiometric in the combustion of the duplicate stream. 
 
O2-SULF 
 
This design specification varies the amount of oxygen into the LO-CAT oxidizer unit to fully oxidize 
the H2S into solid sulfur. 
 
SGSTEMP 
 
The temperature of operation in the sour water-gas-shift reactor is varied until the exiting equilibrium 
molar ratio of H2/CO is just above the optimal FT ratio (2.1).  A small amount of hydrogen is 
captured in the PSA unit bringing that ratio down to the optimum for FT synthesis. 

C.4.2 Low Temperature scenario 

 
DS-1 
 
This design specification is the same as HT scenario. 
 
H2SPLIT 
 
This design specification is the same as HT scenario. 
 
O2-101, O2-203, O2-445 
 
These design specifications are the same as in the HT scenario. 
 
O2-SULF 
 
This design specification is the same as HT scenario. 
 
STMRECOV 
 
Heat can be recovered from the combustion of syngas and char.  This specification varies the steam 
flow rate (stream 280) to bring the combustion flue gas (stream 252) down to 200 C via heat 
exchanging. 
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WGSTEMP 
 
The temperature of operation in the water-gas-shift reactor is varied until the exiting equilibrium 
molar ratio of H2/CO is just above the optimal FT ratio (2.1).  A small amount of hydrogen is 
captured in the PSA unit bringing that ratio down to the optimum for FT synthesis. 
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C.5 Detailed Calculations 

 
 
 

 
 

 

 
 
 

 
 
 
 
 
 
  

ASPEN Model Calculations and Notes 

Outline  Defining Units 

Plant Input  
      
Plant Output 

Carbon Efficiency to Fuels   

Energy Content 
 

FT Reaction Conversion Solver  

Equipment Sizing 
  

Dryer 

Lock hoppers 
 

Slag/Char Collection 

PSA Unit 
 

Fuel Storage 

LT Gasifier Cost 
  

FT Reactor Cost 

Acid Gas Removal Area Cost 
  A500 Hydroprocessing Area Cost  

Reactors and Catalysts 

Natural Gas Utility Usage   

  

 
 

  

 

 

MJ 10
6
J:= MMcf 10

6
ft

3
:=

kPa 10
3

Pa⋅:= Cp 100poise:=

ρwater 1000
kg

m
3

:=
MW H2O 18.02

gm

mol
:=

kmol 1000mol:= MMBTU 10
6
BTU:=

lbmol
kmol

2.2
:=

bbl 42gal:=

ρgas 737.22
kg

m
3

:= 100
kg

m
3

6.243
lb

ft
3

=

ρdiesel 840
kg

m
3

:= therm 100000BTU:=

MMgal 10
6
gal:= dekatherm 10therm:=

kJ 1000J:= Pref 1atm≡

Tref 298K≡
bpsd

42gal

day
:=

PJ 10
15

J:= GJ 10
9
J:=

HHVstover 7.588 10
3

×
BTU

lb
=

HHVstover 17.65
MJ

kg
:=
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Plant Input 

Biomass 

   

Elemental Composition  

  
Carbon 

Oxygen   

Hydrogen   

Sulfur   

Nitrogen   

Ash  

Elemental Mass Flow 

  

  

  

  

  

  

mdot_biomass 2000
tonne

day
:= Availability 310day:= Load 7446hr:=

FracC_biomass 0.4728≡ MW C 12.01
gm

mol
:=

FracO_biomass 0.4063≡ MW O 16.
gm

mol
:=

FracH_biomass 0.0506≡ MW H 1.01
gm

mol
:=

FracS_biomass 0.0022≡ MW S 32.07
gm

mol
:=

FracN_biomass 0.008≡ MW N 14.01
gm

mol
:=

FracA_biomass 0.0600≡

mdot_C_in mdot_biomassFracC_biomass⋅:= mdot_C_in 945.6
tonne

day
=

mdot_O_in mdot_biomassFracO_biomass⋅:= mdot_O_in 812.6
tonne

day
=

mdot_H_in mdot_biomassFracH_biomass⋅:= mdot_H_in 101.2
tonne

day
=

mdot_S_in mdot_biomassFracS_biomass⋅:= mdot_S_in 4.4
tonne

day
=

mdot_N_in mdot_biomassFracN_biomass⋅:= mdot_N_in 16
tonne

day
=

mdot_A_in mdot_biomassFracA_biomass⋅:= mdot_A_in 120
tonne

day
=
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Elemental Mole Flow 

  

  

  

  

  

Biomass Moisture 

  

  

  

 
Source: Kaliyan and Morey, 2005 for 0.66-0.8 mm sized particles 

ndot_C_in

mdot_C_in

MW C
:= ndot_C_in 911.278

mol

s
=

ndot_O_in

mdot_O_in

MW O
:= ndot_O_in 587.818

mol

s
=

ndot_H_in

mdot_H_in

MW H
:= ndot_H_in 1160

mol

s
=

ndot_S_in

mdot_S_in

MW S
:= ndot_S_in 1.588

mol

s
=

ndot_N_in

mdot_N_in

MW N
:= ndot_N_in 13.218

mol

s
=

moistin 0.25:= moistdried 0.10:=

mdot_moist_in

moistin mdot_biomass⋅

1 moistin−
:= mdot_moist_in 666.667

tonne

day
=

mdot_moist_dried

moistdried mdot_biomass⋅

1 moistdried−
:= mdot_moist_dried 222.222

tonne

day
=

ρbulk_stover 100
kg

m
3

:=
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HT Gasifier Steam/Oxygen addition  Source: Probstein and Hicks, 2006 

Stoichiometric/thermoneutral requirement for synthesis gas according to following equation: 
 
1.34C + 0.34 O2 + H2O --> 0.34CO2 + CO + H2 
 
Oxygen to Carbon: 0.25 
Steam to Carbon : 0.75 

  

  

  

Steam addition ratio is then three times that of Oxygen minus the moisture in the biomass 

 

 

 

 

mdot_O2_in 0.35 mdot_biomass⋅:= mdot_O2_in 700
tonne

day
=

ndot_O2_in

mdot_O2_in

2 MWO⋅
:= ndot_O2_in 253.183

mol

s
=

RatioO2_to_C

ndot_O2_in

ndot_C_in
:= RatioO2_to_C 0.278=

ndot_H2O_in 3 RatioO2_to_C⋅ ndot_C_in⋅
mdot_moist_dried

MW H2O
−:=

mdot_H2O_in ndot_H2O_inMW H2O⋅:=

ndot_H2O_in 616.817
mol

s
=

mdot_H2O_in 960
tonne

day
=
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Plant Output  

HT Fuel production 

  

  

  

  

 

 

LT Fuel production 

  

  

  

  

  

  

 

 

mdot_gasHT 112.78
tonne

day
:= mdot_dieselHT 266.5

tonne

day
:=

vdot_gasHT

mdot_gasHT

ρgas
:= vdot_dieselHT

mdot_dieselHT

ρdiesel
:=

vdot_gasHT 40413
gal

day
= vdot_dieselHT 83812

gal

day
=

vdot_gasHT 962
bbl

day
= vdot_dieselHT 1996

bbl

day
=

vdot_gasoline_per_year vdot_gasHTLoad⋅:=

vdot_diesel_per_year vdot_dieselHTLoad⋅:=

mdot_gasLT 87.12
tonne

day
:= mdot_dieselLT 205.86

tonne

day
:=

vdot_gasLT

mdot_gasLT

ρgas
:= vdot_dieselLT

mdot_dieselLT

ρdiesel
:=

vdot_gasLT 31218
gal

day
= vdot_dieselLT 64741

gal

day
=

vdot_gasLT 743
bbl

day
= vdot_dieselLT 1541

bbl

day
=

vdot_gasoline_per_yearLT vdot_gasLTLoad⋅:= vdot_gasoline_per_yearLT 9.685MMgal=

vdot_diesel_per_yearLT vdot_dieselLT Load⋅:= vdot_diesel_per_yearLT 20.086MMgal=

vdot_gasoline_per_year 12.538MMgal=

vdot_diesel_per_year 26.003MMgal=
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Carbon Efficiency to Fuels 

HT scenario 

Gasoline Carbon 

 

  

Diesel Carbon 

 

  

  

 

  

  

 

mdot_gasHT 112.78
tonne

day
=

mdot_C_gasHT FracC_gasolinemdot_gasHT⋅:= mdot_C_gasHT 94.835
tonne

day
=

mdot_dieselHT 266.5
tonne

day
=

FracC_diesel
16 12.01⋅

16 12.01⋅ 34 1.01⋅+
:= FracC_diesel 0.848=

mdot_C_dieselHT FracC_dieselmdot_dieselHT⋅:= mdot_C_dieselHT 226.096
tonne

day
=

mdot_C_outHT mdot_C_gasHT mdot_C_dieselHT+:=

mdot_C_outHT 320.931
tonne

day
= C_effHT

mdot_C_outHT

mdot_C_in
:=

FracC_gasoline
8 12.01⋅

8 12.01⋅ 181.01⋅+
:= FracC_gasoline 0.841=

C_effHT 0.339=
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LT scenario 

Gasoline Carbon 

 

  

Diesel Carbon 

 

  

 

   

mdot_gasLT 87.12
tonne

day
=

mdot_C_gasLT FracC_gasolinemdot_gasLT⋅:= mdot_C_gasLT 73.258
tonne

day
=

mdot_dieselLT 205.86
tonne

day
=

mdot_C_dieselLT FracC_dieselmdot_dieselLT⋅:= mdot_C_dieselLT 174.649
tonne

day
=

mdot_C_outLT mdot_C_gasLT mdot_C_dieselLT+:=

mdot_C_outLT 247.908
tonne

day
= C_effLT

mdot_C_outLT

mdot_C_in
:= C_effLT 0.262=
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Energy Content 
This section aquires the energy content (on a LHV basis) from the Aspen data and converts to 
megawatts for use in developing an energy balance 

Biomass  

  

Fuel 

  

  

Char/Tar 

  

  

Raw Syngas 

  

  

Energy loss across the gasifier 
Energy lost across the gasifier is calculated as difference in energy in the biomass and energy 
in the raw syngas and char (only in LT scenario)  

 

 

 

 

Ebiomass 1400313
MJ

hr
:= Ebiomass 388.976MW=

EfuelHT 695598
MJ

hr
:= EfuelHT 193.222MW=

EfuelLT 539292
MJ

hr
:= EfuelLT 149.803MW=

Echar_LT 87792
MJ

hr
:= Echar_LT 24.387MW=

Etar_LT 16980
MJ

hr
:= Etar_LT 4.717MW=

Erawsyngas_HT 1230712
MJ

hr
:= Erawsyngas_HT 341.864MW=

Erawsyngas_LT 964054
MJ

hr
:= Erawsyngas_LT 267.793MW=

Egasifierloss_HT Ebiomass Erawsyngas_HT−:=

Egasifierloss_LT Ebiomass Erawsyngas_LT− Echar_LT−:=

Egasifierloss_HT 47.111MW=

Egasifierloss_LT 96.796MW=
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Unconverted Syngas used in A600 Power Generation 

  

  

Fuel Gas from A500 used in A600 Power Generation 

  

  

Fischer-Tropsch product 

  

  

Electricity Generated 

  

Net Electricity (exported) 

  

Power Generation loss 

The loss is the difference between electric generation out and the gas energy in 

 

 

 

 

EsyngasA600_HT 129332
MJ

hr
:= EsyngasA600_HT 35.926MW=

EsyngasA600_LT 109708
MJ

hr
:= EsyngasA600_LT 30.474MW=

Efuelgas_HT 104114
MJ

hr
:= Efuelgas_HT 28.921MW=

Efuelgas_LT 80718
MJ

hr
:= Efuelgas_LT 22.422MW=

EFTliquids_HT 782894
MJ

hr
:= EFTliquids_HT 217.471MW=

EFTliquids_LT 606801
MJ

hr
:= EFTliquids_LT 168.556MW=

EelecgenOUT_HT 48.55MW:= EelecgenOUT_LT 40.73MW:=

Eelecnet_HT 13.8MW:= Eelecnet_LT 16.3MW:=

EA600losses_HT EsyngasA600_HT Efuelgas_HT+ EelecgenOUT_HT−:=

EA600losses_HT 16.296MW=

EA600losses_LT EsyngasA600_LT Efuelgas_LT+ EelecgenOUT_LT−:=

EA600losses_LT 12.166MW=
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Loss across FT reactor 

  

  

Unconverted Syngas used for biomass drying 

Only in HT scenario 

  

EFTreactorlosses_HT 226737
MJ

hr
:= EFTreactorlosses_HT 62.983MW=

EFTreactorlosses_LT 175128
MJ

hr
:= EFTreactorlosses_LT 48.647MW=

Ebiomass_drying_HT 24663
MJ

hr
:= Ebiomass_drying_HT 6.851MW=
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Fischer-Tropsch Reaction Conversion Solver 

This section solves for the reaction fractional conversion for each reaction in the Fischer-
Tropsch reactor.  A set of equations is developed and solved.  The resulting ε values (ε1 - ε30) 
are used directly in the Aspen Plus conversion reactor block.  The reactions in the reactor block 
are defined as molar extent. 

Depending on the alpha chain growth probability, the reactor forms different product 
composition. 

Step 1: choose the expected alpha chain growth value 

 

Step 2: using the αFT chain growth, the mole fraction of each hydrocarbon in the FT product is 
calculated. 

   

   

   

   

   

   

   

   

   

   

All hydrocarbons greater than C20 make up the balance and modeled using C30. 

 

 

 

 

 

 

 

 

 

 

 

 

αFT 0.9:=

M1 αFT
1 1−

1 αFT−( )⋅:= M1 0.1= M11 αFT
11 1−

1 αFT−( )⋅:=

M2 αFT
2 1−

1 αFT−( )⋅:= M2 0.09= M12 αFT
12 1−

1 αFT−( )⋅:=

M3 αFT
3 1−

1 αFT−( )⋅:= M3 0.081= M13 αFT
13 1−

1 αFT−( )⋅:=

M4 αFT
4 1−

1 αFT−( )⋅:= M4 0.073= M14 αFT
14 1−

1 αFT−( )⋅:=

M5 αFT
5 1−

1 αFT−( )⋅:= M5 0.066= M15 αFT
15 1−

1 αFT−( )⋅:=

M6 αFT
6 1−

1 αFT−( )⋅:= M6 0.059= M16 αFT
16 1−

1 αFT−( )⋅:=

M7 αFT
7 1−

1 αFT−( )⋅:= M7 0.053= M17 αFT
17 1−

1 αFT−( )⋅:=

M8 αFT
8 1−

1 αFT−( )⋅:= M8 0.048= M18 αFT
18 1−

1 αFT−( )⋅:=

M9 αFT
9 1−

1 αFT−( )⋅:= M9 0.043= M19 αFT
19 1−

1 αFT−( )⋅:=

M10 αFT
10 1−

1 αFT−( )⋅:= M10 0.039= M20 αFT
20 1−

1 αFT−( )⋅:=

M30 1 M1 M2+ M3+ M4+ M5+ M6+ M7+ M8+ M9+ M10+
M11 M12+ M13+ M14+ M15+ M16+ M17+ M18+ M19+ M20++

...





−:=

M30 0.122=

M11 0.035=

M12 0.031=

M13 0.028=

M14 0.025=

M15 0.023=

M16 0.021=

M17 0.019=

M18 0.017=

M19 0.015=

M20 0.014=
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Step 3: Setup a series of equations to solve along with guess values (required for Mathcad) 

For a nominal 1000 moles of CO input, the expected CO output is 600 moles since 40% is 
converted. 

   <-----------------  40% conversion of CO 

      

     

     

     

  <-----  This value to be varied until COconv is equal to desired. 

A nominal 400 moles of CO are converted in the FT reactor.  The sum of the exiting amount of 
moles in the FT product distribution will not be 400, since moles are not conserved.  Mass is 
conserved, however.  Therefore, the variable "D" represents a factor that adjusts all the 
conversions (ε1, ε2, etc.). 
 
The resulting value of D is 0.1 meaning that 40 moles of FT products exit the reactor. 

 

 

      

      

      

   

 

 

Known COout 600:= COin 1000:=

Guess ε1 20:= ε2 20:= ε3 20:= ε4 20:= ε5 20:=

ε6 20:= ε7 20:= ε8 20:= ε9 20:= ε10 20:=

ε11 20:= ε12 20:= ε13 20:= ε14 20:= ε15 20:=

ε16 20:= ε17 20:= ε18 20:= ε19 20:= ε20 20:=

ε30 20:= D 0.1:=

Given

D ε1
1

2
ε2+

1

3
ε3+

1

4
ε4+

1

5
ε5+

1

6
ε6+

1

7
ε7+

1

8
ε8+

1

9
ε9+

1

10
ε10+

1

11
ε11+

1

12
ε12+

1

13
ε13

1

14
ε14+

1

15
ε15+

1

16
ε16+

1

17
ε17+

1

18
ε18+

1

19
ε19+

1

20
ε20+

1

30
ε30++

...











M1
ε1

D
M2

1

2
ε2

D
M3

1

3
ε3

D
M4

1

4
ε4

D
M5

1

5
ε5

D
M6

1

6
ε6

D

M7

1

7
ε7

D
M8

1

8
ε8

D
M9

1

9
ε9

D
M10

1

10
ε10

D
M11

1

11
ε11

D
M12

1

12
ε12

D

M13

1

13
ε13

D
M14

1

14
ε14

D
M15

1

15
ε15

D
M16

1

16
ε16

D
M17

1

17
ε17

D
M18

1

18
ε18

D

M19

1

19
ε19

D
M20

1

20
ε20

D
M30

1

30
ε30

D

Solve Findε1 ε2, ε3, ε4, ε5, ε6, ε7, ε8, ε9, ε10, ε11, ε12, ε13, ε14, ε15, ε16, ε17, ε18, ε19, ε20, ε30,( ):=

Solve
0

0

1

0.01

0.018

=
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Step 4: The guess value of D is varied until the sum of all reaction conversions (ε1, ε2, etc.) 
sum to 1.0 as seen below.  This means that all 400 moles of CO are converted as expected. 

 

 

Step 5: Each value for ε is imported into Aspen Plus 

e1 Solve
0

:= e1 0.01= e11 Solve
10

:= e11 0.03835= D 0.1=

e2 Solve
1

:= e2 0.018= e12 Solve
11

:= e12 0.03766=

e3 Solve
2

:= e3 0.0243= e13 Solve
12

:= e13 0.03672=

e4 Solve
3

:= e4 0.02916= e14 Solve
13

:= e14 0.03559=

e5 Solve
4

:= e5 0.0328= e15 Solve
14

:= e15 0.03432=

e6 Solve
5

:= e6 0.03543= e16 Solve
15

:= e16 0.03294=

e7 Solve
6

:= e7 0.0372= e17 Solve
16

:= e17 0.0315=

e8 Solve
7

:= e8 0.03826= e18 Solve
17

:= e18 0.03002=

e9 Solve
8

:= e9 0.03874= e19 Solve
18

:= e19 0.02852=

e10 Solve
9

:= e10 0.03874= e20 Solve
19

:= e20 0.02702=

e30 Solve
20

:= e30 0.36473=

COconv e1 e2+ e3+ e4+ e5+ e6+ e7+ e8+ e9+ e10+ e11+ e12+ e13+ e14+ e15+ e16+
e17 e18+ e19+ e20+ e30++

...:=

COconv 1=
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Equipment Sizing 

Rotary Dryer Source: Process Engineering Economics by James Couper, 2003 

Typical rpm of rotary dryers  

Typical product of  equals 15-25.  Assume value of 25 for larger end 

  

Typical residence times are 5-90 minutes and holdup of solids is 7-8%.  Assume 5 minutes 
and 8%. 

  

Typical exit gas temperature is 10-20°C above the e ntering solids. 

Feed rate into plant is 2000 ton/day with bulk density of stover equal to 100kg/m^3.  Water 
density is accounted for as well.    

  

  

Volume of solids in dryer  

Volume of solids and steam  

Length of theoretical dryer  

 
Surface area of theoretical dryer 

Max surface area as reported by Aspen Icarus is 185 m2, therefore approximately 10 dryers are 
required. 

Feed throughput in each dryer (used for Icarus input) 
 

 

 

 

 

rpmdryer 4:=

rpm diameter feet( )⋅

Ddryer
25ft

rpmdryer
:= Ddryer 6.25ft=

tres 5min:= holdup 0.08:=

mdot_feed 2000
tonne

day
:= mdot_moist_in 666.667

tonne

day
=

ρbulk_stover 100
kg

m
3

= ρwater 1000
kg

m
3

=

Vsolids

mdot_feed

ρbulk_stover

mdot_moist_in

ρwater
+









tres⋅:=

Vdryer_total

Vsolids

holdup
:=

lengthdryer

Vdryer_total

Ddryer
2 π

4
⋅

:=

Asurf_dryer lengthdryer π⋅ Ddryer⋅:=

mdot_feed mdot_moist_in+

10
24495.8

lb

hr
=

Vsolids 71.759m
3

=

Vdryer_total 896.991m
3

=

lengthdryer 314.708m=

Asurf_dryer 1883.4m
2

=
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Lock hopper System 

Source: CE IGCC Repowering Project Bins and Lockhoppers, Combustion Eng. 1993 

note: this report's feedstock is coal 

Assumptions from report 
-A receiving bin is situated before the lockhopper with a 40 minute residence time 
-design pressure is for 50 psia. 
-Cycle time for lockhopper system is designed for 10 minutes resulting in approximately 50,000 
cycles per year 
-Storage volume for lockhopper and feed bin is assumed to be 10 minutes 
-Approximate lockhopper and feed bin vessel thickness is 1.5 inches and design pressure is for 
450 psia 
-Volume is theoretical + 33% 

Residence Time 

  
biomass receiving bin 

 
biomass lockhopper 

biomass feed bin  

 

 

Density of feed  

 

HT Scenario Lockhopper system (1 train) 

Volume of biomass receiving bin  

Volume of biomass lockhopper  

Volume of biomass feed bin  

 

 

 

tres_rbin 40min:= εvoid 25%:=

tres_lock 10min:=

tres_fbin 10min:=

mdot_feed_lock mdot_feed mdot_moist_dried+:=

mdot_feed_lock 2222
tonne

day
=

ρstover_10%moist

ρbulk_stover 2000⋅ ρwater222⋅+

2222
:=

ρstover_10%moist 189.919
kg

m
3

=

Vr_bin

tres_rbinmdot_feed_lock⋅

ρstover_10%moist

1

1 εvoid−
⋅:=

Vlock

tres_lockmdot_feed_lock⋅

ρstover_10%moist

1

1 εvoid−
⋅:=

Vf_bin

tres_fbinmdot_feed_lock⋅

ρstover_10%moist

1

1 εvoid−
⋅:=

Vr_bin 433m
3

=

Vlock 108m
3

=

Vf_bin 108m
3

=
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Low Temperature Lockhopper System (7 trains) 

Volume of biomass receiving bin  

Volume of biomass lockhopper  

Volume of biomass feed bin  

 

Source: Combustion Engineering 1993 

 

 

 

Vr_binLT

Vr_bin

7
:=

VlockLT

Vlock

7
:=

Vf_binLT

Vf_bin

7
:=

Vr_binLT 61.909m
3

=

VlockLT 15.477m
3

=

Vf_binLT 15.477m
3

=
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Lockhopper Power Consumption 

Source: Techno-Economic Analysis of Hydrogen Production by Gasification of Biomass by 
Lau et al. [2002] 

Specific Power of lockhopper, kW/tonne/day   

Biomass inlet to gasifier  

  

SPlock 0.082
kW

tonne

day

:=

mdot_gasifier mdot_biomass mdot_moist_dried+:=

Powerlock SPlock mdot_gasifier⋅:= Powerlock 182.222kW=
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Fly Ash Collection Storage Tank (assume 7 days storage) 

 (assumed)  

   

Slag Separation drum (5 minute residence time, 20% volume) 

   

  

Slag collection Storage tank (7 days storage) 

 

Char collection storage bin (1-day residence time, 80% volume) 

  

 

Note: the resulting volumes are used to assist in costing using Aspen Icarus 

 

assume 20% voidage  

 

ρash 700
kg

m
3

:= mdot_ash 5.88
tonne

day
:=

Vtank

mdot_ash

ρash
7⋅ day:= Vtank 58.8m

3
= Vtank 2.077 10

3
× ft

3
=

ρslag 2700
kg

m
3

:= mdot_slag 114
tonne

day
:= εvoid_slag 0.8:=

Vdrum

mdot_slag

ρslag
5⋅ min

1

1 εvoid_slag−
⋅:= Vdrum 0.733m

3
=

Vslag_storage

mdot_slag

ρslag
7⋅ day:=

ρchar 2700
kg

m
3

:= mdot_char 214
tonne

day
:=

Vchardrum

mdot_char

ρchar
1⋅ day

1

1 εvoid_char−
⋅:=

Vslag_storage 295.6m
3

=

εvoid_char 0.2:=

Vchardrum 99.074m
3

=
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Pressure Swing Adsorption Unit Sizing 

  

The adsorbtion unit is 1/3 molesieve and 2/3 Activated Carbon 

(a) (b) (b) 

Molsieve 13X    

Determine dry volumetric flow rate of the syngas stream at atmospheric pressure and 25 deg C 

 

 

Mole fraction of components that are adsorbed 

   

Actual Flow rate of components adsorbed 

 

 

Adsorbent Capacity 

 (d) SCF/lb corrected for P and T to actual 
cm3/gm; PSA occurs at ambient 
temperature 

 

Mass of molsieve required 

 

  

References in parentheses are 
given at the end of this section. Pi 3.1415:= nm 10

9−
m⋅:=

BulkDens 43
lb

ft
3

⋅:= SA 1320
m

2

gm
⋅:= PoreVol 0.51

cm
3

gm
⋅:=

VolFlowRate 167 1−( )
kmol

hr
⋅ 22.414⋅

m
3

kmol
⋅

14.696psi⋅

400 psi⋅
⋅

273.15 25+( ) K⋅

273.15K⋅
⋅:=

VolFlowRate 149.211
m

3

hr
=

CO 23:= CO2 1:= CH4 1:=

FlowRateAds VolFlowRate
CO CO2+ CH4+

100
⋅:=

FlowRateAds 37.303
m

3

hr
=

AdsCap 0.34
ft

3

lb
⋅

14.696psi⋅

400 psi⋅
⋅

273.15 25+( ) K⋅

273.15 K⋅
⋅:=

AdsCap 0.851
cm

3

gm
=

CycleTime 5min⋅:=

MolSieveMass
FlowRateAds CycleTime⋅

AdsCap
:= MolSieveMass 3.652 10

3
× kg=
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Determine volume and length of molsieve bed and activated carbon bed 

  

  (assumed) 

  (Just molsieve bed) 

 (bed is 1/3 molsieve, 2/3 activated carbon) 

  

 

(a) http://www.sigmaaldrich.com/Brands/Aldrich/Tech_Bulletins/AL_143/Molecular_Sieves.html 

(b) US Pat 6117810 

(d) WO/1998/058726 BULK SEPARATION OF CARBON DIOXIDE FROM METHANE 
USING NATURAL CLINOPTILOLITE --extrapolate to partial pressure of 
CO2+CH4+N2+CO=32.6%*400 psi  

 

 

BedVolume
MolSieveMass

BulkDens
:= BedVolume 5.302m

3
=

Diam 4ft⋅:= Diam 1.219m=

Length
BedVolume

Pi Diam
2

⋅

:= Length 3.725ft=

RxtrLength 3 Length⋅:=

RxtrLength 11.175ft= RxtrLength 3.406m=

RxtrVolume RxtrLength Diam
2

⋅ 0.25⋅ π⋅:= RxtrVolume 3.977m
3

=
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HT Scenario Fuel Storage 

Gasoline Storage Tank (30 days storage) 

 

 

 

 

Diesel Storage Tank (30 days storage) 

 

 

 

 

Note: the resulting volumes are used to assist in costing using Aspen Icarus 

mdot_gasHT 112.78
tonne

day
=

vdot_gasHT 4.041 10
4

×
gal

day
=

Vgas_tankHT vdot_gasHT 30⋅ day:=

Vgas_tankHT 4589m
3

=

mdot_dieselHT 266.5
tonne

day
=

vdot_dieselHT 8.381 10
4

×
gal

day
=

Vdiesel_tankHT vdot_dieselHT30⋅ day:=

Vdiesel_tankHT 9518m
3

=
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LT Scenario Fuel Storage 

Gasoline Storage Tank (30 days storage) 

 

 

 

 

Diesel Storage Tank (30 days storage) 

 

 

 

 

Note: the resulting volumes are used to assist in costing using Aspen Icarus 

mdot_gasLT 87.12
tonne

day
=

vdot_gasLT 3.122 10
4

×
gal

day
=

Vgas_tankLT vdot_gasLT30⋅ day:=

Vgas_tankLT 3545m
3

=

mdot_dieselLT 205.86
tonne

day
=

vdot_dieselLT 6.474 10
4

×
gal

day
=

Vdiesel_tankLT vdot_dieselLT30⋅ day:=

Vdiesel_tankLT 7352m
3

=
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LT Gasifier Cost 

Source: Larson et al. 2005 in 2003$ 

 $MM   

Biomass throughput of 300 tpd 

  

The cost ($MM) of one train at 300 ton per day 

 

 $MM 

Since 2205 ton /day we need 7 gasifiers but we can apply the multiple train scaling exponent 

 

  $MM 

 C0_gasifier 6.41 10
6

⋅:= S0_gasifier 41.7
tonne

hr
:= Smax 120

tonne

hr
:=

SgasifierLT 300
ton

day
:= SgasifierLT 11.34

tonne

hr
=

CgasifierLT C0_gasifier

SgasifierLT

tonne

hr

1

S0_gasifier

tonne

hr

⋅












f

⋅:=

CgasifierLT 2.576 10
6

×=

mtrain 0.9:=

CgasifierLTtrain CgasifierLT 7
mtrain

⋅:= CgasifierLTtrain 1.484 10
7

×=

f 0.7:=
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FT Reactor Costing 

Source: Larson et al. 2005 in 2003$  

 $MM   

HT Scenario 

  

 

 

 Installed cost $MM (assume 3.6 install factor consistent with 
Peters et al.) 

LT Scenario 

  

 

 

 Installed cost $MM (assume 3.6 install factor consistent with 
Peters et al.) 

CFT_base 10.5:= fFT2 0.72:= SFT_base 2.52
MMcf

hr
:=

Mdot_FTHT 13829
kmol

hr
:= Vstandard_FTHT Mdot_FTHT 22.4⋅

L

mol
:=

Vstandard_FTHT 10.939
MMcf

hr
=

CFTHT_reac CFT_base

Vstandard_FTHT

SFT_base









fFT2

⋅:=

CFTHT_reac 30.217=

Mdot_FTLT 11400
kmol

hr
:= Vstandard_FTLT Mdot_FTLT 22.4⋅

L

mol
:=

Vstandard_FTLT 9.018
MMcf

hr
=

CFTLT_reac CFT_base

Vstandard_FTLT

SFT_base









fFT2

⋅:=

CFTLT_reac 26.294=
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Acid Gas Removal Area Cost 

Source: Phillips et al. 2007 in 2005$ 

Calculated by adding the input syngas streams to the absorber column 

   

HT scenario 

  

  

LT scenario 

  

  

SAGR_base 332910
lb

hr
:= fAGR 0.65:= CAGR_base 5446503:=

SAGR_HT 2965 2308+( )
tonne

day
⋅:= SAGR_HT 484374

lb

hr
=

CAGR_HT CAGR_base

SAGR_HT

lb

hr

1

SAGR_base

lb

hr

⋅












fAGR

⋅:= CAGR_HT 6949808=

SAGR_LT 2070 2190+( )
tonne

day
:= SAGR_LT 391321

lb

hr
=

CAGR_LT CAGR_base

SAGR_LT

lb

hr

1

SAGR_base

lb

hr

⋅












fAGR

⋅:= CAGR_LT 6049946=
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A500 Hydroprocessing area cost 

Source: Robinson et al. 2007 in 2007$ 

Note: "bpsd" is barrels per standard day 

  

  

HT scenario 

  (from ASPEN model) 

  

  

Power required for A500 

 

  

LT Scenario 

 
(from ASPEN model) 

  

  

Power required for A500 

  

(assumed)  AreaCost0
4000

bpsd
:= S0_HY 25000bpsd:=

C0_HY AreaCost0 S0_HY⋅:= C0_HY 100000000=

mdot_FTL_HT 428
tonne

day
:= ρFTL 750

kg

m
3

:=

vdot_FTL_HT

mdot_FTL_HT

ρFTL
:= vdot_FTL_HT 3.589 10

3
× bpsd=

CHY_HT C0_HY

vdot_FTL_HT

bpsd

1

S0_HY

bpsd

⋅








fHY

⋅:= CHY_HT 2.832 10
7

×=

Powerper_bpsd
15kW hr⋅

bpsd day⋅
:=

PowerareaHT Powerper_bpsdvdot_FTL_HT⋅:= PowerareaHT 2.243MW=

mdot_FTL_LT 330.42
tonne

day
:=

vdot_FTL_LT

mdot_FTL_LT

ρFTL
:= vdot_FTL_LT 2.771 10

3
× bpsd=

CHY_LT C0_HY

vdot_FTL_LT

bpsd

1

S0_HY

bpsd

⋅








fHY

⋅:= CHY_LT 2.394 10
7

×=

PowerareaLT Powerper_bpsdvdot_FTL_LT⋅:= PowerareaLT 1.732MW=

fHY 0.65:=
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Reactors and Catalysts 

Fischer-Tropsch reactor and cobalt catalyst  

FT reactor volume 

Using gas hourly space velocity and actual volumetric flow rate, the volume of the reactor is 
determined 

 

 (assumed) 

 (from ASPEN model) 

   

 

   

FT catalyst cost 

 (assumed)  (assumed) 

  

Replacement cost of cobalt catalyst 

  

  

GHSV
ν0

V

GHSVFT 100 hr
1−

⋅:=

ν rate_actHT 6.298
m

3

s
:=

VFTHT

νrate_actHT

GHSVFT
:= VFTHT 226.728m

3
= VFTHT 8.007 10

3
× ft

3
=

νrate_actLT 5.021
m

3

s
:=

VFTLT

νrate_actLT

GHSVFT
:= VFTLT 180.756m

3
= VFTLT 6.383 10

3
× ft

3
=

Cocost
15

lb
:= ρCo 64

lb

ft
3

:=

Covol_cost Cocost ρCo⋅:= Covol_cost 960
1

ft
3

=

Cototal_costHT Covol_cost VFTHT⋅:= Cototal_costHT 7.687 10
6

×=

Cototal_costLT Covol_cost VFTLT⋅:= Cototal_costLT 6.128 10
6

×=
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Water Gas Shift reactor and catalyst 

Sour WGS reactor volume (HT scenario) 

Using gas hourly space velocity and actual volumetric flow rate, the volume of the reactor is 
determined 

 

 (assumed) 

 (from ASPEN) 

   

WGS reactor volume (LT scenario) 

 (from ASPEN) 

   

WGS and SWGS Catalyst Cost 

   

  

Replacement cost of WGS catalyst 

  

  

GHSV
ν0

V

GHSVWGS 1000 hr
1−

⋅:=

ν rate_actSWGS 2.008
m

3

s
:=

VSWGS

νrate_actSWGS

GHSVWGS
:= VSWGS 7.229m

3
= VSWGS 255.283ft

3
=

ν rate_actWGS 1.834
m

3

s
:=

VWGS

νrate_actWGS

GHSVWGS
:= VWGS 6.602m

3
= VWGS 233.162ft

3
=

CatCostWGS
8

lb
:= ρcat_WGS 56

lb

ft
3

:= ρcat_WGS 897.034
kg

m
3

=

CatCostvol_WGS CatCostWGSρcat_WGS⋅:= CatCostvol_WGS 448
1

ft
3

=

TotalCatCostSWGS CatCostvol_WGS VSWGS⋅:= TotalCatCostSWGS 114367=

TotalCatCostWGS CatCostvol_WGS VWGS⋅:= TotalCatCostWGS 104456=
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Steam Methane Reformer reactor and catalyst (LT scenario) 

 (assumed) 

 (from Aspen model) 

   

SMR Catalyst Cost 

   

  

Replacement cost of SMR catalyst 

  

GHSVSMR 2600hr
1−

:=

ν rate_actSMR 7.082
m

3

s
:=

VSMR

νrate_actSMR

GHSVSMR
:= VSMR 9.806m

3
= VSMR 346.29ft

3
=

CatCostSMR
4.67

lb
:= ρcat_SMR 64

lb

ft
3

:= ρcat_SMR 1.025 10
3

×
kg

m
3

=

CatCostvol_SMR CatCostSMR ρcat_SMR⋅:= CatCostvol_SMR 298.88
1

ft
3

=

TotalCatCostSMR CatCostvol_SMR VSMR⋅:= TotalCatCostSMR 103499=
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Natural Gas utility consumption 

Annual natural gas requirement at 5% of yearly operating hours  

Natural gas properties 

 
   

 HT scenario 

 (from Aspen model, includes power required for gas 
turbine air compressor) 

 (assumed) 

  

Annual natural gas requirement 

  

Average flowrate of natural gas 

  

Price (Source: Energy Information Administration) 

Costng
6.4

1000ft
3

:=
HHVng 54

MJ

kg
:= MW ng 16.04

gm

mol
:= ρng 22.4

L

mol
:=

Costng

ρng

MWng
⋅ 286.335

1

ton
=

Prequired_plantHT 32.813MW:=

Effng_to_power 0.35:=

mdot_ngHT

Prequired_plantHT

Effng_to_power

HHVng
:= mdot_ngHT 1.378 10

4
×

lb

hr
=

MngHT mdot_ngHT Availability⋅ 0.05⋅:= MngHT 2563ton=

mdot_ng_5%HT

MngHT

8760hr
:= mdot_ng_5%HT 585.14

lb

hr
=
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LT scenario 

 (from Aspen model, includes power required for gas 
turbine air compressor) 

  

Annual natural gas requirement 

  

Average flowrate of natural gas 

  

Prequired_plantLT 24.3MW:=

mdot_ngLT

Prequired_plantLT

Effng_to_power

HHVng
:= mdot_ngLT 1.02 10

4
×

lb

hr
=

MngLT mdot_ngLT Availability⋅ 0.05⋅:= MngLT 1898ton=

mdot_ng_5%LT

MngLT

8760hr
:= mdot_ng_5%LT 433.331

lb

hr
=
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APPENDIX D. PROCESS FLOW DIAGRAMS 

D.1 High Temperature Scenario 
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Figure 24. Overall plant area process flow diagram for HT scenario 

5/22/2009Ryan Swanson HT Scenario

Overall Plant

Key

Mass Flow (tonne/day)

Temperature (°C)

Pressure (bar)

A100: 

Preprocessing

A200: 

Gasification

A300: Syngas 

Cleaning

A400: Fuel 

Synthesis

A500: 

Hydroprocessing

A600: Power 

Generation

A700: Air 

Separation Unit

PL00BMAS

PL08BMAS PL21SGAS

PL90OX

PL34SGAS

PL50FT

PL49SGAS

PL88FLUE

PL81DIES

PL42CO2

PL89AIR PL92NTGN

PL84STM

PL81STM

PL52FLUE

PL17SLAG

PL47SGAS

PL09AIR
PL43CO2

PL83SUL

PL81WAT

PL48SGAS
PL90HYD

25

1.01

2667

PL92WAT

200

1.98

4000 220

1.03

267

50

26.62

114

50

1.93

7.2

40

24.82

1501

273

1.00

243945

23.58

144

45

23.58

29

120

1.98

4000

90

1.01

2222

120

1.98

444

25

1.01

238

25

1.01

2924

250

28.00

180

149

28.00

735

53

3.45

1585

16

1.1

2189

45

23.58

2130

62

22.75

3377

35

22.20

427

30

1.00

4.3

37

1.03

266

1300

26.60

3825

PL90STM

190

10.00

550

PL99AIR

30

1.01

2242

High Temperature Scenario

Air

Air

Steam

Moisture

Biomass

Flue Gas

Sulfur

Scrubber Water

Flue Gas

Air

Diesel

Carbon Dioxide

Nitrogen

Water to Quench

PL80WAT

30

24.82

50

Slag

Steam

PL98STM

200

28.00

960

PL65FGAS 35

22.2

53

PL71GASO

37

1.03

113

Gasoline



 

 

127 

 
Figure 25. Preprocessing area process flow diagram for HT scenario 
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Figure 26. Gasification area process flow diagram for HT scenario 

5/22/2009Ryan Swanson HT Scenario
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Figure 27. Syngas cleaning area process flow diagram for HT scenario 

Key

Mass Flow (tonne/day)

Temperature (°C)

Pressure (bar)
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Figure 28. Acid gas removal area process flow diagram for HT scenario 
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Figure 29. Sulfur recovery area process flow diagram for HT scenario 
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Figure 30. Fuel synthesis area process flow diagram for HT scenario 
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Figure 31. Hydroprocessing area process flow diagram for HT scenario 
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Figure 32. Power generation area process flow diagram for HT scenario 
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Figure 33. Air separation unit process flow diagram for HT scenario
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Figure 34. Overall plant area process flow diagram for LT scenario 
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Figure 35. Preprocessing area process flow diagram for LT scenario 
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Figure 36. Gasification area process flow diagram for LT scenario 
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Figure 37. Syngas cleaning area process flow diagram for LT scenario 
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Figure 38. Acid gas removal area process flow diagram for LT scenario 
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Figure 39. Sulfur recovery process flow diagram for LT scenario 
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Figure 40. Fuel synthesis area process flow diagram for LT scenario 
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Figure 41. Syngas conditioning area process flow diagram for LT scenario 
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Figure 42. Hydroprocessing area process diagram for LT scenario 
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Figure 43. Power generation area process flow diagram for LT scenario 
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Figure 44. Air separation unit process flow diagram for LT scenario
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APPENDIX E. STREAM DATA 

E.1 High Temperature Scenario 
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Table 39. Overall plant stream data for HT scenario 

 

HT Overall Plant

PL00BM
AS

PL08BM
AS

PL09CAIR
PL17SLAG
PL21SGAS
PL34SGAS

PL42CO2
PL43CO2

PL47SGAS
PL48SGAS
PL49SGAS

PL50FT
PL52FLUE
PL65FGAS
PL71GASO
PL81DIES
PL81STM

PL81W
AT

PL83SUL
PL84STM

PL88FLUE

PL89AIR

PL90HYD

PL90OX
PL90STM

PL92NTGN
PL92W

AT
PL98STM

PL99AIR

Temperature (C) 25 90 25 50 1300 62 250 53 45 45 45 35 220 35 36 37 200 40 50 120 273 32 30 149 190 -179 120 200 30

Pressure (bar) 1.01 1.01 1.01 26.62 26.62 22.75 28.00 3.45 23.58 23.58 23.58 22.20 1.03 22.20 1.03 1.03 1.98 24.82 1.93 1.98 1.00 1.01 1.00 28.00 10.00 1.20 1.98 28.00 1.01

Vapor Fraction 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00

Volume Flow** (m3/sec) 0.43 0.14 2.33 0 11.23 3.45 0.07 3.32 0.02 1.64 0.11 0.01 4.33 0.02 0 0.01 50.53 0.02 0 42.34 45.37 29.07 0.63 0.34 1.30 5.76 4.70 0.02 22.37

Mole Flow** (kmol/hr) 1542 513.97 343.36 0 8192 10089 175.05 1541 71.82 5260 355.46 89.49 393.42 74.55 41.08 48.97 9251 3276 13.46 9251 3595 4177 90.27 957.07 1271 3255 1028 2220 3237

Mass Flow (tonnes/day) 2667 2222 237.82 114.00 3825 3377 180.00 1585 29.08 2130 143.95 427.14 266.91 52.77 112.62 266.11 4000 1501 7.20 4000 2439 2903 4.37 743.70 549.62 2189 444.44 960.00 2242

    H2O 666.67 222.22 0 0 988.43 45.53 2.50 21.97 0 0 0 0 27.89 0 0 0 0 1348 4.04 0 233.43 0 0 0 549.62 0 444.44 960.00 0

    CO 0 0 0 0 1457 1818 0.47 4.15 11.24 823.54 55.65 0 0 0 0 0 0 22.10 0 0 0 0 0 0 0 0 0 0 0

    H2 0 0 0 0 122.88 288.34 0 0 1.83 134.08 9.06 0 0 0 0 0 0 0 0 0 0 0 4.37 0 0 0 0 0 0

    CO2 0 0 0 0 1184 190.01 175.21 1543 2.40 175.74 11.88 0 40.00 0 0 0 0 128.26 0 0 352.24 0 0 0 0 0 0 0 0

    O2 0 0 55.97 0 0 0 0 0 0 0 0 0 10.28 0 0 0 0 0 0 0 104.25 672.19 0 700.00 0 0 0 0 527.27

    N2 0 0 181.85 0 17.68 0 1.78 15.63 0 0 0 0 181.85 0 0 0 0 0.26 0 0 1715 2194 0 0 0 2189 0 0 1715

    CH4 0 0 0 0 0.02 63.41 0.01 0.07 0.87 63.47 4.29 0 0 14.94 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C2H6 0 0 0 0 0 106.90 0.01 0.10 1.46 107.01 7.23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C2H4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C2H2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C3 0 0 0 0 0 141.45 0.01 0.10 1.93 141.56 9.57 0 0 37.83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C4 0 0 0 0 0 167.38 0.02 0.15 2.29 167.55 11.32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    H2S 0 0 0 0 4.50 0.03 0 0 0 0 0 0 0 0 0 0 0 1.02 0 0 0 0 0 0 0 0 0 0 0

    NH3 0 0 0 0 0.11 0 0 0 0 0 0 0 0 0 0 0 0 0.10 0 0 0 0 0 0 0 0 0 0 0

    TAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.16 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4000 0 0 4000 0 0 0 0 0 0 0 0 0

    SO2 0 0 0 0 0 0 0 0 0 0 0 0 0.02 0 0 0 0 0 0 0 0.08 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 0 0 0 0 170.22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C5 0 0 0 0 0 2.29 0 0 0.03 2.29 0.15 15.49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C6 0 0 0 0 0 2.46 0 0 0.03 2.46 0.17 16.65 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C7 0 0 0 0 0 1.15 0 0 0.02 1.15 0.08 17.54 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C8 0 0 0 0 0 1.18 0 0 0.02 1.18 0.08 17.99 0 0 112.62 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C9 0 0 0 0 0 1.11 0 0 0.02 1.19 0.08 18.10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C10 0 0 0 0 0 1.16 0 0 0.02 1.19 0.08 18.12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C11 0 0 0 0 0 0.83 0 0 0.02 1.16 0.08 17.62 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C12 0 0 0 0 0 0.13 0 0 0.01 0.54 0.04 17.25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C13 0 0 0 0 0 0.02 0 0 0.01 0.52 0.04 16.70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C14 0 0 0 0 0 0 0 0 0.01 0.50 0.03 16.16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C15 0 0 0 0 0 0 0 0 0.01 0.49 0.03 15.57 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C16 0 0 0 0 0 0 0 0 0.01 0.47 0.03 14.93 0 0 0 266.11 0 0 0 0 0 0 0 0 0 0 0 0 0

    C17 0 0 0 0 0 0 0 0 0 0 0 14.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 0 0 0 0 14.05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 0 0 0 0 13.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 0 0 0 0 12.64 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    COS 0 0 0 0 0.30 1.20 0 0 0.02 1.12 0.08 0 0 0 0 0 0 0.13 0 0 0 0 0 0 0 0 0 0 0

    AR 0 0 0 0 43.70 544.37 0 0 6.87 502.93 33.99 0 6.87 0 0 0 0 1.03 0 0 33.99 37.28 0 43.70 0 0.12 0 0 0

    BIOMASS 2000 2000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    ASH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SOOT 0 0 0 0 6.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SLAG 0 0 0 114.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, soot, or slag
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Table 40. Preprocessing area stream data for HT scenario 

 

HT A100

CH00BMAS

CH02BMAS

CH03BMAS

CH90BMAS

DR05BMAS

DR81STM

DR84STM

DR92W
AT

GR06BMAS

GR08BMAS

GR90BMAS

Temperature (C) 25 25 25 25 90 200 120 120 90 90 90

Pressure (bar) 1.01 1.01 1.01 1.01 1.01 1.98 1.98 1.98 1.01 1.01 1.01

Vapor Fraction 0.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00 0.00

Volume Flow** (m3/sec) 0.43 0.43 0.43 0 0.14 50.53 42.34 4.70 0.14 0.14 0

Mole Flow** (kmol/hr) 1542 1542 1542 0 513.97 9251 9251 1028 513.97 513.97 0

Mass Flow (tonnes/day) 2667 2709 2667 42.20 2222 4000 4000 444.44 2240 2222 17.60

    H2O 666.67 666.67 666.67 0 222.22 0 0 444.44 222.22 222.22 0

    CO 0 0 0 0 0 0 0 0 0 0 0

    H2 0 0 0 0 0 0 0 0 0 0 0

    CO2 0 0 0 0 0 0 0 0 0 0 0

    O2 0 0 0 0 0 0 0 0 0 0 0

    N2 0 0 0 0 0 0 0 0 0 0 0

    CH4 0 0 0 0 0 0 0 0 0 0 0

    C2H6 0 0 0 0 0 0 0 0 0 0 0

    C2H4 0 0 0 0 0 0 0 0 0 0 0

    C2H2 0 0 0 0 0 0 0 0 0 0 0

    C3 0 0 0 0 0 0 0 0 0 0 0

    C4 0 0 0 0 0 0 0 0 0 0 0

    H2S 0 0 0 0 0 0 0 0 0 0 0

    NH3 0 0 0 0 0 0 0 0 0 0 0

    TAR 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 4000 4000 0 0 0 0

    SO2 0 0 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 0 0 0 0

    C5 0 0 0 0 0 0 0 0 0 0 0

    C6 0 0 0 0 0 0 0 0 0 0 0

    C7 0 0 0 0 0 0 0 0 0 0 0

    C8 0 0 0 0 0 0 0 0 0 0 0

    C9 0 0 0 0 0 0 0 0 0 0 0

    C10 0 0 0 0 0 0 0 0 0 0 0

    C11 0 0 0 0 0 0 0 0 0 0 0

    C12 0 0 0 0 0 0 0 0 0 0 0

    C13 0 0 0 0 0 0 0 0 0 0 0

    C14 0 0 0 0 0 0 0 0 0 0 0

    C15 0 0 0 0 0 0 0 0 0 0 0

    C16 0 0 0 0 0 0 0 0 0 0 0

    C17 0 0 0 0 0 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 0 0 0 0

    COS 0 0 0 0 0 0 0 0 0 0 0

    AR 0 0 0 0 0 0 0 0 0 0 0

    BIOMASS 2000 2042 2000 42.20 2000 0 0 0 2018 2000 17.60

    ASH 0 0 0 0 0 0 0 0 0 0 0

    SOOT 0 0 0 0 0 0 0 0 0 0 0

    SLAG 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, soot, or slag
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Table 41. Gasification area stream data for HT scenario 

 

HT A200

GS02SLAG

GS08BMAS

GS09CAIR

GS11BMAS

GS42CO2

GS52FLUE

GS54SGAS

GS81STM

GS84STM

GS90OX

GS92CO2

GS98STM

S06SGAS

SL01SLAG

SL02SGAS

Temperature (C) 50 90 25 90 250 220 45 200 120 149 92 200 203 1300 1300

Pressure (bar) 26.62 1.01 1.01 1.01 28.00 1.03 23.58 1.98 1.98 28.00 28.00 28.00 25.93 26.62 26.62

Vapor Fraction 0.00 0.00 1.00 0.53 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00

Volume Flow** (m3/sec) 0 0.14 2.33 30.59 0.07 4.33 0.02 50.53 42.34 0.34 0.04 0.02 3.50 0 11.23

Mole Flow** (kmol/hr) 0 513.97 343.36 6974 175.05 393.42 71.82 9251 9251 957.07 158.25 2220 8308 0 8192

Mass Flow (tonnes/day) 114.00 2222 237.82 2222 180.00 266.91 29.08 4000 4000 743.70 166.90 960.00 3869 114.00 3825

    H2O 0 222.22 0 222.22 2.50 27.89 0 0 0 0 0 960.00 1038 0 988.43

    CO 0 0 0 0 0.47 0 11.24 0 0 0 0.45 0 1457 0 1457

    H2 0 0 0 101.20 0 0 1.83 0 0 0 0 0 122.88 0 122.88

    CO2 0 0 0 0 175.21 40.00 2.40 0 0 0 166.45 0 1184 0 1184

    O2 0 0 55.97 812.60 0 10.28 0 0 0 700.00 0 0 0 0 0

    N2 0 0 181.85 16.00 1.78 181.85 0 0 0 0 0 0 17.68 0 17.68

    CH4 0 0 0 0 0.01 0 0.87 0 0 0 0 0 0.02 0 0.02

    C2H6 0 0 0 0 0.01 0 1.46 0 0 0 0 0 0 0 0

    C2H4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C2H2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C3 0 0 0 0 0.01 0 1.93 0 0 0 0 0 0 0 0

    C4 0 0 0 0 0.02 0 2.29 0 0 0 0 0 0 0 0

    H2S 0 0 0 0 0 0 0 0 0 0 0 0 4.50 0 4.50

    NH3 0 0 0 0 0 0 0 0 0 0 0 0 0.11 0 0.11

    TAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 4.40 0 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 945.60 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 4000 4000 0 0 0 0 0 0

    SO2 0 0 0 0 0 0.02 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C5 0 0 0 0 0 0 0.03 0 0 0 0 0 0 0 0

    C6 0 0 0 0 0 0 0.03 0 0 0 0 0 0 0 0

    C7 0 0 0 0 0 0 0.02 0 0 0 0 0 0 0 0

    C8 0 0 0 0 0 0 0.02 0 0 0 0 0 0 0 0

    C9 0 0 0 0 0 0 0.02 0 0 0 0 0 0 0 0

    C10 0 0 0 0 0 0 0.02 0 0 0 0 0 0 0 0

    C11 0 0 0 0 0 0 0.02 0 0 0 0 0 0 0 0

    C12 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0

    C13 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0

    C14 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0

    C15 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0

    C16 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0

    C17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    COS 0 0 0 0 0 0 0.02 0 0 0 0 0 0.30 0 0.30

    AR 0 0 0 0 0 6.87 6.87 0 0 43.70 0 0 43.70 0 43.70

    BIOMASS 0 2000 0 0 0 0 0 0 0 0 0 0 0 0 0

    ASH 0 0 0 120.00 0 0 0 0 0 0 0 0 0 0 0

    SOOT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6.00

    SLAG 114.00 0 0 0 0 0 0 0 0 0 0 0 0 114.00 0

**Volumetric and Mole flow values do not include biomass, ash, soot, or slag
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Table 42. Syngas cleaning area stream data for HT scenario 

 

HT A300

CL25ACG
CL25SGAS
CL26SGAS
CL28SGAS
CL29SGAS
CL32SGAS

CL40CO2
CL41CO2
CL42CO2

CL49SGAS
CL81W

AT
CL82W

AT

CL83SUL
CL83W

AT
CL90STM

CL92AIR

CL95AIR
GS84STM
SG91STM

SL01H2O
SL02SGAS

SL03H2O

SL80H2O

Temperature (C) 50 203 291 240 60 40 53 53 250 45 30 40 50 60 190 25 50 62 250 203 1300 203 30

Pressure (bar) 3.45 25.93 24.82 24.82 24.82 24.82 3.45 3.45 28.00 23.58 24.82 24.82 1.93 24.82 10.00 1.01 1.93 22.75 25.86 26.62 26.62 25.93 26.62

Vapor Fraction 1.00 1.00 1.00 1.00 0.69 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00 1.00 0.93 1.00 1.00 0.00 1.00 0.00 0.00

Volume Flow** (m3/sec) 3.69 1.08 2.01 4.54 2.07 1.86 3.70 0.38 0.07 1.64 0 0.02 0 0.02 1.30 0.01 0.01 3.45 0.54 0.07 11.23 0 0

Mole Flow** (kmol/hr) 1728 2576 3847 9579 9579 6419 1716 175.05 175.05 5260 115.64 3276 13.46 2313 1271 2.07 2.58 10089 1271 9251 8192 0 115.64

Mass Flow (tonnes/day) 1773 1199 1749 4418 4418 2967 1765 180.00 180.00 2130 50.00 1501 7.20 1000 549.62 1.59 2.32 3377 549.62 4000 3825 6.00 50.00

    H2O 27.18 321.91 591.14 1308 1308 9.19 24.46 2.50 2.50 0 50.00 1348 4.04 1000 549.62 0 0.45 45.53 549.62 4000 988.43 0 50.00

    CO 4.62 451.69 15.74 1021 1021 999.01 4.62 0.47 0.47 823.54 0 22.10 0 0 0 0 0 1818 0 0 1457 0 0

    H2 0 38.09 69.47 154.26 154.26 154.26 0 0 0 134.08 0 0 0 0 0 0 0 288.34 0 0 122.88 0 0

    CO2 1718 367.08 1052 1869 1869 1741 1718 175.21 175.21 175.74 0 128.26 0 0 0 0 0 190.01 0 0 1184 0 0

    O2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.59 0.02 0 0 0 0 0 0

    N2 17.41 5.48 5.48 17.68 17.68 17.43 17.41 1.78 1.78 0 0 0.26 0 0 0 0 0 0 0 0 17.68 0 0

    CH4 0.08 0.01 0.01 0.02 0.02 0.02 0.08 0.01 0.01 63.47 0 0 0 0 0 0 0 63.41 0 0 0.02 0 0

    C2H6 0.11 0 0 0 0 0 0.11 0.01 0.01 107.01 0 0 0 0 0 0 0 106.90 0 0 0 0 0

    C2H4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C2H2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C3 0.11 0 0 0 0 0 0.11 0.01 0.01 141.56 0 0 0 0 0 0 0 141.45 0 0 0 0 0

    C4 0.17 0 0 0 0 0 0.17 0.02 0.02 167.55 0 0 0 0 0 0 0 167.38 0 0 0 0 0

    H2S 3.39 1.40 1.40 4.50 4.50 3.48 0 0 0 0 0 1.02 0 0 0 0 0.03 0.03 0 0 4.50 0 0

    NH3 0 0.03 0.03 0.11 0.11 0.01 0 0 0 0 0 0.10 0 0 0 0 0 0 0 0 0.11 0 0

    TAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0 0 3.16 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C5 0 0 0 0 0 0 0 0 0 2.29 0 0 0 0 0 0 0 2.29 0 0 0 0 0

    C6 0 0 0 0 0 0 0 0 0 2.46 0 0 0 0 0 0 0 2.46 0 0 0 0 0

    C7 0 0 0 0 0 0 0 0 0 1.15 0 0 0 0 0 0 0 1.15 0 0 0 0 0

    C8 0 0 0 0 0 0 0 0 0 1.18 0 0 0 0 0 0 0 1.18 0 0 0 0 0

    C9 0.08 0 0 0 0 0 0 0 0 1.19 0 0 0 0 0 0 0.08 1.11 0 0 0 0 0

    C10 0.03 0 0 0 0 0 0 0 0 1.19 0 0 0 0 0 0 0.03 1.16 0 0 0 0 0

    C11 0.23 0 0 0 0 0 0 0 0 1.16 0 0 0 0 0 0 0.23 0.83 0 0 0 0 0

    C12 0.13 0 0 0 0 0 0 0 0 0.54 0 0 0 0 0 0 0.13 0.13 0 0 0 0 0

    C13 0.04 0 0 0 0 0 0 0 0 0.52 0 0 0 0 0 0 0.04 0.02 0 0 0 0 0

    C14 0.01 0 0 0 0 0 0 0 0 0.50 0 0 0 0 0 0 0.01 0 0 0 0 0 0

    C15 0 0 0 0 0 0 0 0 0 0.49 0 0 0 0 0 0 0 0 0 0 0 0 0

    C16 0 0 0 0 0 0 0 0 0 0.47 0 0 0 0 0 0 0 0 0 0 0 0 0

    C17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    COS 0.08 0.09 0.09 0.30 0.30 0.17 0 0 0 1.12 0 0.13 0 0 0 0 0.08 1.20 0 0 0.30 0 0

    AR 1.22 13.55 13.55 43.70 43.70 42.66 0 0 0 502.93 0 1.03 0 0 0 0 1.22 544.37 0 0 43.70 0 0

    BIOMASS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    ASH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SOOT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6.00 6.00 0

    SLAG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, soot, or slag
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Table 43. Acid gas removal and sulfur recovery areas stream data for HT scenario 

 

HT A300AGR

AG02MEAR
AG03MEAR
AG04MEAR
AG06MEAR
AG08MEAL
AG09MEAL
AG10MEAL
AG11MEAL
AG23ACG

AG24ACG

AG25ACG
AG31SGAS
AG32SGAS
AG33SGAS
AG49SGAS A300SUL

SU25ACG

SU26SUL

SU40CO2

SU83SUL

SU92AIR

SU93AIR

SU94AIR

SU95AIR

Temperature (C) 58 62 58 86 50 123 96 96 86 50 50 40 58 62 45 50 53 53 50 25 100 50 50

Pressure (bar) 22.75 22.75 22.75 3.45 3.45 3.45 3.45 20.68 3.45 3.45 3.45 24.82 22.75 22.75 23.58 3.45 3.45 3.45 1.93 1.01 2.07 1.93 1.93

Vapor Fraction 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.98 0.83 1.00 1.00 0.93 1.00 1.00 1.00 0.49 1.00 0.00 1.00 1.00 1.00 0.93

Volume Flow** (m3/sec) 0.480 0 0.480 1.590 0 0.480 0.470 0.470 4.820 3.690 3.690 1.860 3.410 3.450 1.640 3.690 0.010 3.700 0 0.010 0.010 0.010 0.010

Mole Flow** (kmol/hr) 84877 699.000 85576 85576 342.110 83848 83848 83848 2070 2070 1728 6419 10788 10089 5260 1728 11.910 1716 13.460 2.070 2.070 2.070 2.580

Mass Flow (tonnes/day) 42560 308.340 42868 42868 155.170 41096 41096 41096 1928 1928 1773 2967 3685 3377 2130 1773 7.930 1765 7.200 1.590 1.590 1.590 2.320

    H2O 33956 297.460 34254 34254 144.090 34226 34226 34226 171.270 171.270 27.180 9.190 342.990 45.530 0 27.180 2.720 24.460 4.040 0 0 0 0.450

    CO 0 4.640 4.640 4.640 0.010 0.010 0.010 0.010 4.630 4.630 4.620 999.010 1823 1818 823.540 4.620 0 4.620 0 0 0 0 0

    H2 0 0 0 0 0 0 0 0 0 0 0 154.260 288.340 288.340 134.080 0 0 0 0 0 0 0 0

    CO2 1725 1.650 1727 1727 8.690 8.690 8.690 8.690 1727 1727 1718 1741 191.660 190.010 175.740 1718 0 1718 0 0 0 0 0

    O2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.590 1.590 1.590 0.020

    N2 17.430 0 17.430 17.430 0.020 0.020 0.020 0.020 17.430 17.430 17.410 17.430 0 0 0 17.410 0 17.410 0 0 0 0 0

    CH4 0 0.080 0.080 0.080 0 0 0 0 0.080 0.080 0.080 0.020 63.490 63.410 63.470 0.080 0 0.080 0 0 0 0 0

    C2H6 0 0.110 0.110 0.110 0 0 0 0 0.110 0.110 0.110 0 107.010 106.900 107.010 0.110 0 0.110 0 0 0 0 0

    C2H4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C2H2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C3 0 0.110 0.110 0.110 0 0 0 0 0.110 0.110 0.110 0 141.560 141.450 141.560 0.110 0 0.110 0 0 0 0 0

    C4 0 0.170 0.170 0.170 0 0 0 0 0.170 0.170 0.170 0 167.550 167.380 167.550 0.170 0 0.170 0 0 0 0 0

    H2S 3.450 0 3.450 3.450 0.060 0.060 0.060 0.060 3.450 3.450 3.390 3.480 0.030 0.030 0 3.390 3.390 0 0 0 0 0 0.030

    NH3 0.010 0 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0 0.010 0 0 0 0 0 0 0 0 0 0 0

    TAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.160 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    MEA 6858 0 6858 6858 0 6858 6858 6858 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C5 0 0 0 0 0 0 0 0 0 0 0 0 2.290 2.290 2.290 0 0 0 0 0 0 0 0

    C6 0 0 0 0 0 0 0 0 0 0 0 0 2.460 2.460 2.460 0 0 0 0 0 0 0 0

    C7 0 0 0 0 0 0 0 0 0 0 0 0 1.150 1.150 1.150 0 0 0 0 0 0 0 0

    C8 0 0 0 0 0 0 0 0 0 0 0 0 1.180 1.180 1.180 0 0 0 0 0 0 0 0

    C9 0 0.080 0.080 0.080 0.010 0.010 0.010 0.010 0.080 0.080 0.080 0 1.190 1.110 1.190 0.080 0.080 0 0 0 0 0 0.080

    C10 0 0.030 0.030 0.030 0 0 0 0 0.030 0.030 0.030 0 1.190 1.160 1.190 0.030 0.030 0 0 0 0 0 0.030

    C11 0 0.330 0.330 0.330 0.100 0.100 0.100 0.100 0.320 0.320 0.230 0 1.160 0.830 1.160 0.230 0.230 0 0 0 0 0 0.230

    C12 0 0.410 0.410 0.410 0.280 0.280 0.280 0.280 0.410 0.410 0.130 0 0.540 0.130 0.540 0.130 0.130 0 0 0 0 0 0.130

    C13 0 0.500 0.500 0.500 0.460 0.460 0.460 0.460 0.500 0.500 0.040 0 0.520 0.020 0.520 0.040 0.040 0 0 0 0 0 0.040

    C14 0 0.500 0.500 0.500 0.490 0.490 0.490 0.490 0.500 0.500 0.010 0 0.500 0 0.500 0.010 0.010 0 0 0 0 0 0.010

    C15 0 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0 0 0.490 0 0.490 0 0 0 0 0 0 0 0

    C16 0 0.470 0.470 0.470 0.470 0.470 0.470 0.470 0.470 0.470 0 0 0.470 0 0.470 0 0 0 0 0 0 0 0

    C17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    COS 0 0.080 0.080 0.080 0 0 0 0 0.080 0.080 0.080 0.170 1.290 1.200 1.120 0.080 0.080 0 0 0 0 0 0.080

    AR 0 1.220 1.220 1.220 0 0 0 0 1.220 1.220 1.220 42.660 545.590 544.370 502.930 1.220 1.220 0 0 0 0 0 1.220

    BIOMASS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    ASH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SOOT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SLAG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, soot, or slag
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Table 44. Fuel synthesis area stream data for HT scenario 

 

HT A400

FS34SGAS
FS35SGAS
FS36SGAS
FS37SGAS
FS40SGAS
FS42SGAS
FS43SGAS

FS44FT
FS44SGAS

FS45FT
FS45SGAS

FS46FT
FS46SGAS
FS47SGAS
FS48SGAS
FS49SGAS

FS50FT
FS50SGAS
FS51SGAS
FS52SGAS
FS60W

AT

FS89HYD

FS90HYD
FS99CONT

Temperature (C) 62 76 200 200 30 30 417 200 202 35 202 43 0 45 45 45 35 45 50 200 35 30 30 200

Pressure (bar) 22.75 26.00 26.00 24.97 1.00 1.00 24.97 23.58 24.97 23.58 24.96 23.58 0.00 23.58 23.58 23.58 22.20 23.58 24.96 24.96 22.20 1.00 1.00 24.97

Vapor Fraction 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 1.00 0.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00

Volume Flow** (m3/sec) 3.45 3.16 4.29 4.47 1.26 0.63 0.06 4.84 4.45 2.71 5.86 0.02 2.74 0.02 1.64 0.11 0.01 1.00 0.96 1.42 0.01 0.63 0.63 0

Mole Flow** (kmol/hr) 10089 10089 10089 10089 179.78 89.51 89.51 10438 9998 10438 13198 1575 8887 71.82 5260 355.46 89.49 3199 3199 3199 1483 90.27 90.27 0.04

Mass Flow (tonnes/day) 3377 3377 3377 3377 60.18 55.81 55.81 4668 3372 4668 4668 1069 3599 29.08 2130 143.95 427.14 1296 1296 1296 641.34 4.37 4.37 0.03

    H2O 45.53 45.53 45.53 45.53 0.81 0.81 0.81 642.07 45.53 642.07 45.53 642.07 0 0 0 0 0 0 0 0 641.34 0 0 0

    CO 1818 1818 1818 1818 32.40 32.40 32.40 1391 1818 1391 2319 0 1391 11.24 823.54 55.65 0 500.87 500.87 500.87 0 0 0 0

    H2 288.34 288.34 288.34 288.34 5.14 0.77 0.77 225.34 283.97 225.34 365.52 0 226.52 1.83 134.08 9.06 0 81.55 81.55 81.55 0 4.37 4.37 0

    CO2 190.01 190.01 190.01 190.01 3.39 3.39 3.39 296.89 190.01 296.89 296.89 0 296.90 2.40 175.74 11.88 0 106.88 106.88 106.88 0 0 0 0

    O2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    N2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CH4 63.41 63.41 63.41 63.41 1.13 1.13 1.13 107.33 63.41 107.33 102.02 0 107.23 0.87 63.47 4.29 0 38.60 38.60 38.60 0 0 0 0

    C2H6 106.90 106.90 106.90 106.90 1.91 1.91 1.91 180.95 106.90 180.95 171.99 0 180.79 1.46 107.01 7.23 0 65.08 65.08 65.08 0 0 0 0

    C2H4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C2H2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C3 141.45 141.45 141.45 141.45 2.52 2.52 2.52 239.37 141.45 239.37 227.54 0 239.16 1.93 141.56 9.57 0 86.10 86.10 86.10 0 0 0 0

    C4 167.38 167.38 167.38 167.38 2.98 2.98 2.98 283.31 167.38 283.31 269.28 0 283.06 2.29 167.55 11.32 0 101.90 101.90 101.90 0 0 0 0

    H2S 0.03 0.03 0.03 0 0 0 0 0 0 0 0 0 0.00 0 0 0 0 0 0 0 0 0 0 0.03

    NH3 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0 0 0 0 0 0 0 0 0 0 0

    TAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 170.22 0 170.22 0 170.22 0 0 0 0 170.22 0 0 0 0 0 0 0

    C5 2.29 2.29 2.29 2.29 0.04 0.04 0.04 19.36 2.29 19.36 3.69 15.49 3.87 0.03 2.29 0.15 15.49 1.39 1.39 1.39 0 0 0 0

    C6 2.46 2.46 2.46 2.46 0.04 0.04 0.04 20.81 2.46 20.81 3.96 16.65 4.16 0.03 2.46 0.17 16.65 1.50 1.50 1.50 0 0 0 0

    C7 1.15 1.15 1.15 1.15 0.02 0.02 0.02 19.49 1.15 19.49 1.85 17.54 1.95 0.02 1.15 0.08 17.54 0.70 0.70 0.70 0 0 0 0

    C8 1.18 1.18 1.18 1.18 0.02 0.02 0.02 19.99 1.18 19.99 1.90 17.99 2.00 0.02 1.18 0.08 17.99 0.72 0.72 0.72 0 0 0 0

    C9 1.11 1.11 1.11 1.11 0.02 0.02 0.02 20.11 1.11 20.11 1.83 18.10 2.01 0.02 1.19 0.08 18.10 0.72 0.72 0.72 0 0 0 0

    C10 1.16 1.16 1.16 1.16 0.02 0.02 0.02 20.13 1.16 20.13 1.88 18.12 2.01 0.02 1.19 0.08 18.12 0.72 0.72 0.72 0 0 0 0

    C11 0.83 0.83 0.83 0.83 0.01 0.01 0.01 19.58 0.83 19.58 1.54 17.62 1.96 0.02 1.16 0.08 17.62 0.71 0.71 0.71 0 0 0 0

    C12 0.13 0.13 0.13 0.13 0 0 0 18.16 0.13 18.16 0.45 17.25 0.91 0.01 0.54 0.04 17.25 0.33 0.33 0.33 0 0 0 0

    C13 0.02 0.02 0.02 0.02 0 0 0 17.58 0.02 17.58 0.33 16.70 0.88 0.01 0.52 0.04 16.70 0.32 0.32 0.32 0 0 0 0

    C14 0 0 0 0 0 0 0 17.01 0 17.01 0.31 16.16 0.85 0.01 0.50 0.03 16.16 0.31 0.31 0.31 0 0 0 0

    C15 0 0 0 0 0 0 0 16.39 0 16.39 0.30 15.57 0.82 0.01 0.49 0.03 15.57 0.29 0.29 0.29 0 0 0 0

    C16 0 0 0 0 0 0 0 15.72 0 15.72 0.28 14.93 0.79 0.01 0.47 0.03 14.93 0.28 0.28 0.28 0 0 0 0

    C17 0 0 0 0 0 0 0 14.75 0 14.75 0 14.75 0 0 0 0 14.75 0 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 14.05 0 14.05 0 14.05 0 0 0 0 14.05 0 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 13.35 0 13.35 0 13.35 0 0 0 0 13.35 0 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 12.64 0 12.64 0 12.64 0 0 0 0 12.64 0 0 0 0 0 0 0

    COS 1.20 1.20 1.20 1.20 0.02 0.02 0.02 1.88 1.20 1.88 1.88 0 1.88 0.02 1.12 0.08 0 0.68 0.68 0.68 0 0 0 0

    AR 544.37 544.37 544.37 544.37 9.70 9.70 9.70 850.25 544.37 850.25 850.25 0 849.66 6.87 502.93 33.99 0 305.88 305.88 305.88 0 0 0 0

    BIOMASS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    ASH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SOOT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SLAG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, soot, or slag
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Table 45. Hydroprocessing, power generation, and air separation areas stream data for HT scenario 

HT A500

HY50FT
HY65FGAS
HY70GASO
HY71GASO
HY80DIES
HY81DIES
HY90HYD HT A600

421

602

615

680

CW
2

CW
REC

HPSTM1

HPSTM2 HT A700

AIR-1A

AIR-A

AIR-L

N2-OUT

O2LPC

O2-OUT

O2-OUT2

Temperature (C) 35 35 35 36 35 37 30 45 1144 273 30 85 73 170 565 -170 32 20 16 -177 16 68

Pressure (bar) 22.20 22.20 22.20 1.03 22.20 1.03 1.00 23.58 1.00 1.00 1.01 7.91 0.30 7.91 173.38 6.20 1.01 6.30 1.10 1.88 1.10 29.97

Vapor Fraction 0.00 1.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.97 0.00 0.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00

Volume Flow** (m3/sec) 0.01 0.02 0 0 0.01 0.01 0.63 0.11 117.68 45.37 22.37 0.01 49.13 0.01 0.01 1.33 29.07 4.49 19.73 1.04 5.58 0.24

Mole Flow** (kmol/hr) 89.49 74.55 41.08 41.08 48.97 48.97 90.27 355.46 3595 3595 3237 1939 1939 1939 1939 3968 4177 4177 3255 921.35 921.35 921.35

Mass Flow (tonnes/day) 427.14 52.77 112.62 112.62 266.11 266.11 4.37 143.95 2439 2439 2242 838.24 838.23 838.23 838.23 2758 2903 2903 2189 714.26 714.26 714.26

    H2O 0 0 0 0 0 0 0 0 233.43 233.43 0 838.24 838.23 838.23 838.23 0 0 0 0 0 0 0

    CO 0 0 0 0 0 0 0 55.65 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    H2 0 0 0 0 0 0 4.37 9.06 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CO2 0 0 0 0 0 0 0 11.88 352.24 352.24 0 0 0 0 0 0 0 0 0 0 0 0

    O2 0 0 0 0 0 0 0 0 104.25 104.25 527.27 0 0 0 0 638.58 672.19 672.19 0 672.19 672.19 672.19

    N2 0 0 0 0 0 0 0 0 1715 1715 1715 0 0 0 0 2084 2194 2194 2189 4.91 4.91 4.91

    CH4 0 14.94 0 0 0 0 0 4.29 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C2H6 0 0 0 0 0 0 0 7.23 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C2H4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C2H2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C3 0 37.83 0 0 0 0 0 9.57 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C4 0 0 0 0 0 0 0 11.32 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    H2S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    NH3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    TAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SO2 0 0 0 0 0 0 0 0 0.08 0.08 0 0 0 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 170.22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C5 15.49 0 0 0 0 0 0 0.15 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C6 16.65 0 0 0 0 0 0 0.17 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C7 17.54 0 0 0 0 0 0 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C8 17.99 0 112.62 112.62 0 0 0 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C9 18.10 0 0 0 0 0 0 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C10 18.12 0 0 0 0 0 0 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C11 17.62 0 0 0 0 0 0 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C12 17.25 0 0 0 0 0 0 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C13 16.70 0 0 0 0 0 0 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C14 16.16 0 0 0 0 0 0 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C15 15.57 0 0 0 0 0 0 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C16 14.93 0 0 0 266.11 266.11 0 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C17 14.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C18 14.05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C19 13.35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C20 12.64 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    COS 0 0 0 0 0 0 0 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AR 0 0 0 0 0 0 0 33.99 33.99 33.99 0 0 0 0 0 35.42 37.28 37.28 0.12 37.16 37.16 37.16

    BIOMASS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    ASH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SOOT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SLAG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, soot, or slag
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E.2 Low Temperature Scenario 
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Table 46. Overall area stream data for LT scenario 

 

HT Overall Plant

PL00BMAS
PL08BMAS
PL09CAIR
PL21SGAS
PL34SGAS

PL41CO2
PL43CO2

PL52FLUE
PL55SGAS

PL56FT
PL56SGAS

PL60ASH
PL65FGAS
PL71GASO
PL81DIES

PL81STM

PL81W
AT

PL83SUL
PL84STM

PL88FLUE

PL90HYD

PL90OX
PL90STM

PL92W
AT

PL98STM

PL89AIR
PL92NTGN

PL99AIR

Temperature (C) 25 90 100 870 62 50 243 200 32 35 32 0 50 50 50 200 40 50 120 344 60 149 300 120 204 32 16 30

Pressure (bar) 1.01 1.01 1.01 27.55 22.89 3.45 28.00 1.00 22.89 22.89 22.89 1.00 22.89 22.89 22.89 1.98 26.86 2.07 1.98 1.00 1.01 22.00 25.00 1.98 22.00 1.01 1.10 1.01

Vapor Fraction 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00

Volume Flow** (m3/sec) 0.43 0.14 16.89 4.76 2.40 2.84 0.07 22.48 1.50 0.01 0.12 0 0.02 0 0 50.53 0.02 0 42.34 40.84 0.53 0.32 1.15 4.70 0.01 23.17 15.73 17.42

Mole Flow** (kmol/hr) 1542 513.97 1985 4939 7066 1334 170.42 2053 4869 69.40 394.75 0 57.67 31.78 37.88 9251 2804 5.56 9251 2863 69.96 722.81 2313 1028 814.33 3328 2594 2522

Mass Flow (tonnes/day) 2667 2222 1375 2930 2706 1380 180.00 1471 2071 330.42 167.90 118.88 40.83 87.12 205.86 4000 1388 3.10 4000 1955 3.38 561.66 1000 444.44 352.09 2313 1744 1746

    H2O 666.67 222.22 0 413.42 30.18 20.50 0 27.16 0 0.09 0 0 0 0 0 0 1060 2.40 0 189.23 0 0 1000 444.44 352.09 0 0 0

    CO 0 0 0 797.86 1575 0 0 0 795.10 0 64.47 0 0 0 0 0 15.27 0 0 0 0 0 0 0 0 0 0 0

    H2 0 0 0 47.75 168.38 0 0 0 120.71 0 9.79 0 0 0 0 0 0.07 0 0 0 3.38 0 0 0 0 0 0 0

    CO2 0 0 0 1427 167.80 1359 180.00 239.52 559.11 0 45.33 0 0 0 0 0 263.09 0 0 318.35 0 0 0 0 0 0 0 0

    O2 0 0 320.19 0 0 0 0 148.99 0 0 0 0 0 0 0 0 0 0 0 80.99 0 528.66 0 0 0 535.65 0 410.78

    N2 0 0 1055 0 0 0 0 1055 0 0 0 0 0 0 0 0 0 0 0 1336 0 0 0 0 0 1748 1744 1336

    AR 0 0 0 33.00 411.50 0 0 0 380.61 0 30.86 0 0 0 0 0 0.69 0 0 30.86 0 33.00 0 0 0 29.71 0.10 0

    CH4 0 0 0 103.81 149.06 0 0 0 52.01 0 4.22 0 11.56 0 0 0 4.58 0 0 0 0 0 0 0 0 0 0 0

    C2H6 0 0 0 21.82 28.49 0 0 0 13.55 0 1.10 0 0 0 0 0 5.75 0 0 0 0 0 0 0 0 0 0 0

    C2H4 0 0 0 44.96 36.05 0 0 0 0.36 0 0.03 0 0 0 0 0 8.11 0 0 0 0 0 0 0 0 0 0 0

    C6H6 0 0 0 4.10 39.50 0 0 0 36.54 0 2.96 0 0 0 0 0 0.98 0 0 0 0 0 0 0 0 0 0 0

    C3 0 0 0 0 54.18 0 0 0 58.62 0 4.75 0 29.27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C4 0 0 0 0 34.31 0 0 0 41.73 0 3.38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    H2S 0 0 0 4.51 0.13 0 0 0 0 0 0 0 0 0 0 0 1.87 0 0 0 0 0 0 0 0 0 0 0

    NH3 0 0 0 19.09 1.52 0 0 0 0.28 0 0.02 0 0 0 0 0 17.36 0 0 0 0 0 0 0 0 0 0 0

    TAR 0 0 0 10.57 0 0 0 0 0 0 0 0 0 0 0 0 10.57 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4000 0 0 4000 0 0 0 0 0 0 0 0 0

    SO2 0 0 0 0 0 0 0 0.30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.06 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 0 0 131.46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C5 0 0 0 0 2.21 0 0 0 2.21 11.92 0.18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C6 0 0 0 0 2.37 0 0 0 2.37 12.82 0.19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C7 0 0 0 0 1.11 0 0 0 1.11 13.53 0.09 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C8 0 0 0 0 1.14 0 0 0 1.14 13.88 0.09 0 0 87.12 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C9 0 0 0 0 1.08 0 0 0 1.15 13.95 0.09 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C10 0 0 0 0 1.13 0 0 0 1.15 13.98 0.09 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C11 0 0 0 0 0.50 0 0 0 0.54 13.86 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C12 0 0 0 0 0.44 0 0 0 0.53 13.54 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C13 0 0 0 0 0.34 0 0 0 0.51 13.10 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C14 0 0 0 0 0.20 0 0 0 0.49 12.57 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C15 0 0 0 0 0 0 0 0 0.46 11.93 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C16 0 0 0 0 0.04 0 0 0 0.45 11.48 0.04 0 0 0 205.86 0 0 0 0 0 0 0 0 0 0 0 0 0

    C17 0 0 0 0 0 0 0 0 0 11.39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 0 0 10.85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 0 0 10.31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 0 0 9.76 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    BIOMASS 2000 2000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    ASH 0 0 0 1.01 0 0 0 0.01 0 0 0 118.88 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0.81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, or char
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Table 47. Preprocessing area stream data for LT scenario 

 

HT A100

CH00BMAS
CH02BMAS
CH03BMAS
CH90BMAS
DR05BMAS

.DR81STM

.DR84STM

.DR92W
AT

GR06BMAS
GR08BMAS
GR90BMAS

Temperature (C) 25 25 25 0 90 200 120 120 90 90 0

Pressure (bar) 1.01 1.01 1.01 0.00 1.01 1.98 1.98 1.98 1.01 1.01 0.00

Vapor Fraction 0.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00 0.00

Volume Flow** (m
3
/sec) 0.43 0.43 0.43 0 0.14 50.53 42.34 4.70 0.14 0.14 0

Mole Flow** (kmol/hr) 1542 1542 1542 0 513.97 9251 9251 1028 513.97 513.97 0

Mass Flow (tonnes/day) 2667 3181 2667 514.02 2222 4000 4000 444.44 3019 2222 796.81

    H2O 666.67 666.67 666.67 0 222.22 0 0 444.44 222.22 222.22 0

    CO 0 0 0 0 0 0 0 0 0 0 0

    H2 0 0 0 0 0 0 0 0 0 0 0

    CO2 0 0 0 0 0 0 0 0 0 0 0

    O2 0 0 0 0 0 0 0 0 0 0 0

    N2 0 0 0 0 0 0 0 0 0 0 0

    AR 0 0 0 0 0 0 0 0 0 0 0

    CH4 0 0 0 0 0 0 0 0 0 0 0

    C2H6 0 0 0 0 0 0 0 0 0 0 0

    C2H4 0 0 0 0 0 0 0 0 0 0 0

    C6H6 0 0 0 0 0 0 0 0 0 0 0

    C3 0 0 0 0 0 0 0 0 0 0 0

    C4 0 0 0 0 0 0 0 0 0 0 0

    H2S 0 0 0 0 0 0 0 0 0 0 0

    NH3 0 0 0 0 0 0 0 0 0 0 0

    TAR 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 4000 4000 0 0 0 0

    SO2 0 0 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 0 0 0 0

    C5 0 0 0 0 0 0 0 0 0 0 0

    C6 0 0 0 0 0 0 0 0 0 0 0

    C7 0 0 0 0 0 0 0 0 0 0 0

    C8 0 0 0 0 0 0 0 0 0 0 0

    C9 0 0 0 0 0 0 0 0 0 0 0

    C10 0 0 0 0 0 0 0 0 0 0 0

    C11 0 0 0 0 0 0 0 0 0 0 0

    C12 0 0 0 0 0 0 0 0 0 0 0

    C13 0 0 0 0 0 0 0 0 0 0 0

    C14 0 0 0 0 0 0 0 0 0 0 0

    C15 0 0 0 0 0 0 0 0 0 0 0

    C16 0 0 0 0 0 0 0 0 0 0 0

    C17 0 0 0 0 0 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 0 0 0 0

    BIOMASS 2000 2514 2000 514.02 2000 0 0 0 2797 2000 796.81

    ASH 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, or char
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Table 48. Gasification area stream data for LT scenario 

 

HT A200

CB52FLUE

CB61ASH

CB62ASH
CY14SGAS
CY15CHAR
CY16CHAR
GS05SGAS
GS07SGAS
GS09CAIR

GS11BMAS
GS19CHAR
GS20SGAS

GS43CO2

GS46CO2
GS52FLUE

GS81STM

GS84STM

GS90OX

GS91STM

Temperature (C) 1200 0 0 870 0 0 871 870 100 96 0 870 243 100 200 200 120 149 204

Pressure (bar) 1.00 1.00 1.00 27.57 27.57 27.55 28.00 27.58 1.01 1.01 27.55 27.55 28.00 27.58 1.00 1.98 1.98 22.00 22.00

Vapor Fraction 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Volume Flow** (m
3
/sec) 69.99 0 0 2.38 0 0 4.69 4.76 16.89 0 0 4.76 0.07 0.05 22.48 50.53 42.34 0.32 0.01

Mole Flow** (kmol/hr) 2053 0 0 2470 0 0 4931 4939 1985 513.97 0 4939 170.42 161.90 2053 9251 9251 722.81 814.33

Mass Flow (tonnes/day) 1471 17.82 118.88 1477 95.38 12.09 3136 3145 1375 2222 214.95 2930 180.00 171.00 1471 4000 4000 561.66 352.09

    H2O 27.16 0 0 206.71 0 0 413.42 413.42 0 222.22 0 413.42 0 0 27.16 0 0 0 352.09

    CO 0 0 0 398.93 0 0 797.86 797.86 0 0 0 797.86 0 0 0 0 0 0 0

    H2 0 0 0 23.87 0 0 47.75 47.75 0 0 0 47.75 0 0 0 0 0 0 0

    CO2 239.52 0 0 713.66 0 0 1418 1427 0 0 0 1427 180.00 171.00 239.52 0 0 0 0

    O2 148.99 0 0 0 0 0 0 0 320.19 0 0 0 0 0 148.99 0 0 528.66 0

    N2 1055 0 0 0 0 0 0 0 1055 0 0 0 0 0 1055 0 0 0 0

    AR 0 0 0 16.50 0 0 33.00 33.00 0 0 0 33.00 0 0 0 0 0 33.00 0

    CH4 0 0 0 51.90 0 0 103.81 103.81 0 0 0 103.81 0 0 0 0 0 0 0

    C2H6 0 0 0 10.91 0 0 21.82 21.82 0 0 0 21.82 0 0 0 0 0 0 0

    C2H4 0 0 0 22.48 0 0 44.96 44.96 0 0 0 44.96 0 0 0 0 0 0 0

    C6H6 0 0 0 2.05 0 0 4.10 4.10 0 0 0 4.10 0 0 0 0 0 0 0

    C3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    H2S 0 0 0 2.25 0 0 4.51 4.51 0 0 0 4.51 0 0 0 0 0 0 0

    NH3 0 0 0 9.54 0 0 19.09 19.09 0 0 0 19.09 0 0 0 0 0 0 0

    TAR 0 0 0 5.29 0 0 10.57 10.57 0 0 0 10.57 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4000 4000 0 0

    SO2 0.30 0 0 0 0 0 0 0 0 0 0 0 0 0 0.30 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    BIOMASS 0 0 0 0 0 0 0 0 0 2000 0 0 0 0 0 0 0 0 0

    ASH 0.01 17.82 118.88 7.19 52.75 6.69 119.90 119.90 0 0 118.89 1.01 0 0 0.01 0 0 0 0

    CHAR 0 0 0 5.81 42.63 5.40 96.87 96.87 0 0 96.06 0.81 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, or char
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Table 49. Syngas cleaning area stream data for LT scenario 

 

HT A300

CL01H2O

CL02H2O

CL21SGAS

CL25ACG

CL25SGAS

CL25W
AT

CL29SGAS

CL40CO2
CL40SGAS

CL41CO2

CL43CO2

CL49SGAS

CL80H2O

CL80W
AT

CL81W
AT

CL83SUL

CL83W
AT

CL84W
AT

CL92AIR

CL95AIR

Temperature (C) 194 150 870 50 194 0 40 50 62 50 243 32 30 30 40 50 98 40 50 50

Pressure (bar) 27.55 27.55 27.55 3.45 27.55 27.55 26.86 3.45 22.89 3.45 28.00 22.89 27.57 27.57 26.86 2.07 27.55 27.55 2.07 2.07

Vapor Fraction 0.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00

Volume Flow** (m
3
/sec) 0.08 0.08 4.76 3.28 2.03 0 0.98 3.21 2.40 2.84 0.07 1.50 0 0.01 0.02 0 0.07 0.07 0 0.10

Mole Flow** (kmol/hr) 13877 13877 4939 1538 5286 0 3638 1505 7066 1334 170.42 4869 346.93 1156 2804 5.56 13877 13877 0.45 27.74

Mass Flow (tonnes/day) 6000 6000 2930 1586 3078 1.82 2190 1560 2706 1380 180.00 2071 150.00 500.00 1388 3.10 6000 6000 0.35 22.89

    H2O 6000 6000 413.42 22.78 563.42 0 3.78 20.50 30.18 20.50 0 0 150.00 500.00 1060 2.40 6000 6000 0 0.27

    CO 0 0 797.86 3.07 797.86 0 782.59 0 1575 0 0 795.10 0 0 15.27 0 0 0 0 3.07

    H2 0 0 47.75 0 47.75 0 47.68 0 168.38 0 0 120.71 0 0 0.07 0 0 0 0 0

    CO2 0 0 1427 1539 1427 0 1164 1539 167.80 1359 180.00 559.11 0 0 263.09 0 0 0 0 0

    O2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.35 0

    N2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AR 0 0 33.00 1.42 33.00 0 32.31 0 411.50 0 0 380.61 0 0 0.69 0 0 0 0 1.42

    CH4 0 0 103.81 2.18 103.81 0 99.23 0 149.06 0 0 52.01 0 0 4.58 0 0 0 0 2.18

    C2H6 0 0 21.82 1.11 21.82 0 16.07 0 28.49 0 0 13.55 0 0 5.75 0 0 0 0 1.11

    C2H4 0 0 44.96 1.14 44.96 0 36.85 0 36.05 0 0 0.36 0 0 8.11 0 0 0 0 1.14

    C6H6 0 0 4.10 0.15 4.10 0 3.11 0 39.50 0 0 36.54 0 0 0.98 0 0 0 0 0.15

    C3 0 0 0 4.29 0 0 0 0 54.18 0 0 58.62 0 0 0 0 0 0 0 4.29

    C4 0 0 0 6.73 0 0 0 0 34.31 0 0 41.73 0 0 0 0 0 0 0 6.73

    H2S 0 0 4.51 2.48 4.51 0 2.64 0 0.13 0 0 0 0 0 1.87 0 0 0 0 1.73

    NH3 0 0 19.09 0.42 19.09 0 1.73 0 1.52 0 0 0.28 0 0 17.36 0 0 0 0 0.42

    TAR 0 0 10.57 0 10.57 0 0 0 0 0 0 0 0 0 10.57 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C5 0 0 0 0 0 0 0 0 2.21 0 0 2.21 0 0 0 0 0 0 0 0

    C6 0 0 0 0 0 0 0 0 2.37 0 0 2.37 0 0 0 0 0 0 0 0

    C7 0 0 0 0 0 0 0 0 1.11 0 0 1.11 0 0 0 0 0 0 0 0

    C8 0 0 0 0 0 0 0 0 1.14 0 0 1.14 0 0 0 0 0 0 0 0

    C9 0 0 0 0.07 0 0 0 0 1.08 0 0 1.15 0 0 0 0 0 0 0 0.07

    C10 0 0 0 0.02 0 0 0 0 1.13 0 0 1.15 0 0 0 0 0 0 0 0.02

    C11 0 0 0 0.03 0 0 0 0 0.50 0 0 0.54 0 0 0 0 0 0 0 0.03

    C12 0 0 0 0.07 0 0 0 0 0.44 0 0 0.53 0 0 0 0 0 0 0 0.07

    C13 0 0 0 0.10 0 0 0 0 0.34 0 0 0.51 0 0 0 0 0 0 0 0.10

    C14 0 0 0 0.09 0 0 0 0 0.20 0 0 0.49 0 0 0 0 0 0 0 0.09

    C15 0 0 0 0 0 0 0 0 0 0 0 0.46 0 0 0 0 0 0 0 0

    C16 0 0 0 0.02 0 0 0 0 0.04 0 0 0.45 0 0 0 0 0 0 0 0.02

    C17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    BIOMASS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    ASH 0 0 1.01 0 0 1.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0.81 0 0 0.81 0 0 0 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, or char
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Table 50. Acid gas removal and sulfur recovery areas stream data for LT scenario 

 

HT A300AGR

AG02MEAR
AG03MEAR
AG04MEAR
AG06MEAR
AG08MEAL
AG09MEAL
AG10MEAL
AG11MEAL

AG23ACG

AG24ACG

AG25ACG
AG26SGAS
AG32SGAS
AG33SGAS
AG49SGAS A300SUL

SU25ACG

SU26SUL

SU40CO2

SU83SUL

SU92AIR

SU95AIR

Temperature (C) 50 62 50 93 50 123 80 80 93 50 50 40 50 62 32 50 50 50 50 50 50

Pressure (bar) 22.89 22.89 22.89 3.45 3.45 3.45 3.45 26.00 3.45 3.45 3.45 26.86 22.89 22.89 22.89 3.45 3.45 3.45 2.07 2.07 2.07

Vapor Fraction 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.88 1.00 1.00 0.93 1.00 1.00 1.00 0.82 1.00 0.00 1.00 1.00

Volume Flow** (m
3
/sec) 0.31 0 0.31 0.33 0 0.31 0.30 0.30 4.24 3.28 3.28 0.98 2.30 2.40 1.50 3.28 0.06 3.21 0 0 0.10

Mole Flow** (kmol/hr) 54067 449.42 54516 54516 207.83 52978 52978 52978 1746 1746 1538 3638 7515 7066 4869 1538 33.30 1505 5.56 0.45 27.74

Mass Flow (tonnes/day) 28640 208.71 28848 28848 101.05 27263 27263 27263 1687 1687 1586 2190 2915 2706 2071 1586 25.65 1560 3.10 0.35 22.89

    H2O 20923 181.16 21104 21104 82.74 21081 21081 21081 105.52 105.52 22.78 3.78 211.34 30.18 0 22.78 2.28 20.50 2.40 0 0.27

    CO 0 3.07 3.07 3.07 0 0 0 0 3.07 3.07 3.07 782.59 1578 1575 795.10 3.07 3.07 0 0 0 3.07

    H2 0 0 0 0 0 0 0 0 0 0 0 47.68 168.38 168.38 120.71 0 0 0 0 0 0

    CO2 1551 4.53 1556 1556 16.15 16.15 16.15 16.15 1556 1556 1539 1164 172.33 167.80 559.11 1539 0 1539 0 0 0

    O2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.35 0

    N2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AR 0 1.42 1.42 1.42 0 0 0 0 1.42 1.42 1.42 32.31 412.92 411.50 380.61 1.42 1.42 0 0 0 1.42

    CH4 0 2.19 2.19 2.19 0.01 0.01 0.01 0.01 2.19 2.19 2.18 99.23 151.24 149.06 52.01 2.18 2.18 0 0 0 2.18

    C2H6 0 1.13 1.13 1.13 0.02 0.02 0.02 0.02 1.13 1.13 1.11 16.07 29.62 28.49 13.55 1.11 1.11 0 0 0 1.11

    C2H4 0 1.16 1.16 1.16 0.01 0.01 0.01 0.01 1.16 1.16 1.14 36.85 37.21 36.05 0.36 1.14 1.14 0 0 0 1.14

    C6H6 0 0.15 0.15 0.15 0 0 0 0 0.15 0.15 0.15 3.11 39.65 39.50 36.54 0.15 0.15 0 0 0 0.15

    C3 0 4.44 4.44 4.44 0.15 0.15 0.15 0.15 4.44 4.44 4.29 0 58.62 54.18 58.62 4.29 4.29 0 0 0 4.29

    C4 0 7.42 7.42 7.42 0.69 0.69 0.69 0.69 7.41 7.41 6.73 0 41.73 34.31 41.73 6.73 6.73 0 0 0 6.73

    H2S 2.51 0.01 2.52 2.52 0.04 0.04 0.04 0.04 2.52 2.52 2.48 2.64 0.13 0.13 0 2.48 2.48 0 0 0 1.73

    NH3 0 0.49 0.49 0.49 0.07 0.07 0.07 0.07 0.49 0.49 0.42 1.73 2.01 1.52 0.28 0.42 0.42 0 0 0 0.42

    TAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    MEA 6163 0 6163 6163 0 6163 6163 6163 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C5 0 0 0 0 0 0 0 0 0 0 0 0 2.21 2.21 2.21 0 0 0 0 0 0

    C6 0 0 0 0 0 0 0 0 0 0 0 0 2.37 2.37 2.37 0 0 0 0 0 0

    C7 0 0 0 0 0 0 0 0 0 0 0 0 1.11 1.11 1.11 0 0 0 0 0 0

    C8 0 0 0 0 0 0 0 0 0 0 0 0 1.14 1.14 1.14 0 0 0 0 0 0

    C9 0 0.07 0.07 0.07 0 0 0 0 0.07 0.07 0.07 0 1.15 1.08 1.15 0.07 0.07 0 0 0 0.07

    C10 0 0.02 0.02 0.02 0 0 0 0 0.02 0.02 0.02 0 1.15 1.13 1.15 0.02 0.02 0 0 0 0.02

    C11 0 0.04 0.04 0.04 0 0 0 0 0.04 0.04 0.03 0 0.54 0.50 0.54 0.03 0.03 0 0 0 0.03

    C12 0 0.08 0.08 0.08 0.02 0.02 0.02 0.02 0.08 0.08 0.07 0 0.53 0.44 0.53 0.07 0.07 0 0 0 0.07

    C13 0 0.17 0.17 0.17 0.08 0.08 0.08 0.08 0.17 0.17 0.10 0 0.51 0.34 0.51 0.10 0.10 0 0 0 0.10

    C14 0 0.29 0.29 0.29 0.20 0.20 0.20 0.20 0.29 0.29 0.09 0 0.49 0.20 0.49 0.09 0.09 0 0 0 0.09

    C15 0 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0 0 0.46 0 0.46 0 0 0 0 0 0

    C16 0 0.41 0.41 0.41 0.38 0.38 0.38 0.38 0.41 0.41 0.02 0 0.45 0.04 0.45 0.02 0.02 0 0 0 0.02

    C17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    BIOMASS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    ASH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, or char
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Table 51. Fuel synthesis area stream data for LT scenario 

 

HT A400

FS34SGAS

FS35SGAS

FS36SGAS

FS37SGAS

FS40SGAS

FS41GAS

FS50SGAS

FS51FT

FS52FT

FS53SGAS

FS54FT

FS55SGAS

FS56FT

FS56SGAS

FS57SGAS

FS58SGAS

FS59SGAS

FS60W
AT

FS90HYD

Temperature (C) 62 78 200 200 60 235 200 200 35 32 35 32 35 32 32 41 200 35 60

Pressure (bar) 22.89 26.50 25.12 25.12 1.01 25.00 24.96 22.89 22.89 22.89 22.89 22.89 22.89 22.89 22.89 25.30 24.96 22.89 1.01

Vapor Fraction 1.00 1.00 1.00 1.00 0.88 1.00 1.00 1.00 0.72 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 1.00

Volume Flow** (m
3
/sec) 2.40 2.18 4.44 0.07 0.65 0.05 5.02 4.39 2.08 2.02 0.01 1.50 0.01 0.12 0.41 0.38 0.58 0.01 0.53

Mole Flow** (kmol/hr) 7066 7066 10153 166.97 97.01 97.01 11399 9268 9268 6579 70.21 4869 69.40 394.75 1316 1316 1316 2619 69.96

Mass Flow (tonnes/day) 2706 2706 3705 60.93 57.55 57.55 4261 4261 4261 2798 330.77 2071 330.42 167.90 559.66 559.66 559.66 1132 3.38

    H2O 30.18 30.18 671.91 11.05 11.05 11.05 671.91 1133 1133 0 0.43 0 0.09 0 0 0 0 1132 0

    CO 1575 1575 1576 25.92 25.92 25.92 1791 1074 1074 1074 0 795.10 0 64.47 214.89 214.89 214.89 0 0

    H2 168.38 168.38 242.13 3.98 0.60 0.60 271.37 163.12 163.12 163.12 0 120.71 0 9.79 32.62 32.62 32.62 0 3.38

    CO2 167.80 167.80 604.44 9.94 9.94 9.94 755.55 755.55 755.55 755.55 0 559.11 0 45.33 151.11 151.11 151.11 0 0

    O2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    N2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AR 411.50 411.50 411.50 6.77 6.77 6.77 514.36 514.36 514.36 514.34 0 380.61 0 30.86 102.87 102.87 102.87 0 0

    CH4 149.06 149.06 52.13 0.86 0.86 0.86 66.19 70.29 70.29 70.29 0 52.01 0 4.22 14.06 14.06 14.06 0 0

    C2H6 28.49 28.49 7.72 0.13 0.13 0.13 11.38 18.30 18.30 18.30 0 13.55 0 1.10 3.66 3.66 3.66 0 0

    C2H4 36.05 36.05 0.39 0.01 0.01 0.01 0.49 0.49 0.49 0.49 0 0.36 0 0.03 0.10 0.10 0.10 0 0

    C6H6 39.50 39.50 39.50 0.65 0.65 0.65 49.38 49.38 49.38 49.38 0 36.54 0 2.96 9.88 9.88 9.88 0 0

    C3 54.18 54.18 54.18 0.89 0.89 0.89 70.02 79.16 79.16 79.22 0 58.62 0 4.75 15.84 15.84 15.84 0 0

    C4 34.31 34.31 34.31 0.56 0.56 0.56 45.59 56.43 56.43 56.40 0 41.73 0 3.38 11.28 11.28 11.28 0 0

    H2S 0.13 0.13 0.01 0 0 0 0.01 0.01 0.01 0.01 0 0 0 0 0 0 0 0 0

    NH3 1.52 1.52 0.30 0 0 0 0.38 0.38 0.38 0.38 0 0.28 0 0.02 0.08 0.08 0.08 0 0

    TAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 131.46 131.46 0 131.46 0 131.46 0 0 0 0 0 0

    C5 2.21 2.21 2.21 0.04 0.04 0.04 2.80 14.91 14.91 2.98 11.92 2.21 11.92 0.18 0.60 0.60 0.60 0 0

    C6 2.37 2.37 2.37 0.04 0.04 0.04 3.01 16.02 16.02 3.20 12.82 2.37 12.82 0.19 0.64 0.64 0.64 0 0

    C7 1.11 1.11 1.11 0.02 0.02 0.02 1.41 15.03 15.03 1.50 13.53 1.11 13.53 0.09 0.30 0.30 0.30 0 0

    C8 1.14 1.14 1.14 0.02 0.02 0.02 1.45 15.42 15.42 1.54 13.88 1.14 13.88 0.09 0.31 0.31 0.31 0 0

    C9 1.08 1.08 1.08 0.02 0.02 0.02 1.39 15.50 15.50 1.55 13.95 1.15 13.95 0.09 0.31 0.31 0.31 0 0

    C10 1.13 1.13 1.13 0.02 0.02 0.02 1.44 15.54 15.54 1.55 13.98 1.15 13.98 0.09 0.31 0.31 0.31 0 0

    C11 0.50 0.50 0.50 0.01 0.01 0.01 0.65 14.59 14.59 0.73 13.86 0.54 13.86 0.04 0.15 0.15 0.15 0 0

    C12 0.44 0.44 0.44 0.01 0.01 0.01 0.59 14.26 14.26 0.71 13.54 0.53 13.54 0.04 0.14 0.14 0.14 0 0

    C13 0.34 0.34 0.34 0.01 0.01 0.01 0.47 13.79 13.79 0.69 13.10 0.51 13.10 0.04 0.14 0.14 0.14 0 0

    C14 0.20 0.20 0.20 0 0 0 0.34 13.23 13.23 0.66 12.57 0.49 12.57 0.04 0.13 0.13 0.13 0 0

    C15 0 0 0 0 0 0 0.13 12.55 12.55 0.63 11.93 0.46 11.93 0.04 0.13 0.13 0.13 0 0

    C16 0.04 0.04 0.04 0 0 0 0.16 12.08 12.08 0.60 11.48 0.45 11.48 0.04 0.12 0.12 0.12 0 0

    C17 0 0 0 0 0 0 0 11.39 11.39 0 11.39 0 11.39 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 10.85 10.85 0 10.85 0 10.85 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 10.31 10.31 0 10.31 0 10.31 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 9.76 9.76 0 9.76 0 9.76 0 0 0 0 0 0

    BIOMASS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    ASH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, or char
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Table 52. Syngas conditioning area stream data for LT scenario 

 

HT A400COND

CD35SGAS

CD36SGAS

CD37SGAS

CD38SGAS

CD39SGAS

CD40SGAS

CD41SGAS

CD42SGAS

CD44SGAS

CD45SGAS

CD80STM

CD81STM

CD99CONT

Temperature (C) 78 150 150 870 870 300 300 474 363 200 300 870 150

Pressure (bar) 26.50 26.50 26.50 26.50 25.81 25.81 25.81 25.12 25.12 25.12 25.00 27.00 26.50

Vapor Fraction 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Volume Flow** (m
3
/sec) 2.18 2.64 2.64 7.08 10.44 5.24 1.83 2.46 5.98 4.44 1.15 2.26 0

Mole Flow** (kmol/hr) 7066 7066 7063 7063 10153 10153 3554 3554 10153 10153 2313 2313 3.12

Mass Flow (tonnes/day) 2706 2706 2705 2705 3705 3705 1297 1297 3705 3705 1000 1000 1.34

    H2O 30.18 30.18 30.18 30.18 850.65 850.65 297.73 118.99 671.91 671.91 1000 1000 0

    CO 1575 1575 1575 1575 1854 1854 648.81 370.91 1576 1576 0 0 0

    H2 168.38 168.38 168.38 168.38 222.13 222.13 77.75 97.75 242.13 242.13 0 0 0

    CO2 167.80 167.80 167.80 167.80 167.80 167.80 58.73 495.37 604.44 604.44 0 0 0

    O2 0 0 0 0 0 0 0 0 0 0 0 0 0

    N2 0 0 0 0 0 0 0 0 0 0 0 0 0

    AR 411.50 411.50 411.50 411.50 411.50 411.50 144.02 144.02 411.50 411.50 0 0 0

    CH4 149.06 149.06 149.06 149.06 52.13 52.13 18.25 18.25 52.13 52.13 0 0 0

    C2H6 28.49 28.49 28.49 28.49 7.72 7.72 2.70 2.70 7.72 7.72 0 0 0

    C2H4 36.05 36.05 36.05 36.05 0.39 0.39 0.14 0.14 0.39 0.39 0 0 0

    C6H6 39.50 39.50 39.50 39.50 39.50 39.50 13.83 13.83 39.50 39.50 0 0 0

    C3 54.18 54.18 54.18 54.18 54.18 54.18 18.96 18.96 54.18 54.18 0 0 0

    C4 34.31 34.31 34.31 34.31 34.31 34.31 12.01 12.01 34.31 34.31 0 0 0

    H2S 0.13 0.13 0.01 0.01 0.01 0.01 0 0 0.01 0.01 0 0 0.12

    NH3 1.52 1.52 0.30 0.30 0.30 0.30 0.11 0.11 0.30 0.30 0 0 1.21

    TAR 0 0 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0

    SO2 0 0 0 0 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 0 0 0 0 0 0 0 0 0 0 0 0 0

    C5 2.21 2.21 2.21 2.21 2.21 2.21 0.77 0.77 2.21 2.21 0 0 0

    C6 2.37 2.37 2.37 2.37 2.37 2.37 0.83 0.83 2.37 2.37 0 0 0

    C7 1.11 1.11 1.11 1.11 1.11 1.11 0.39 0.39 1.11 1.11 0 0 0

    C8 1.14 1.14 1.14 1.14 1.14 1.14 0.40 0.40 1.14 1.14 0 0 0

    C9 1.08 1.08 1.08 1.08 1.08 1.08 0.38 0.38 1.08 1.08 0 0 0

    C10 1.13 1.13 1.13 1.13 1.13 1.13 0.40 0.40 1.13 1.13 0 0 0

    C11 0.50 0.50 0.50 0.50 0.50 0.50 0.18 0.18 0.50 0.50 0 0 0

    C12 0.44 0.44 0.44 0.44 0.44 0.44 0.16 0.16 0.44 0.44 0 0 0

    C13 0.34 0.34 0.34 0.34 0.34 0.34 0.12 0.12 0.34 0.34 0 0 0

    C14 0.20 0.20 0.20 0.20 0.20 0.20 0.07 0.07 0.20 0.20 0 0 0

    C15 0 0 0 0 0 0 0 0 0 0 0 0 0

    C16 0.04 0.04 0.04 0.04 0.04 0.04 0.01 0.01 0.04 0.04 0 0 0

    C17 0 0 0 0 0 0 0 0 0 0 0 0 0

    C18 0 0 0 0 0 0 0 0 0 0 0 0 0

    C19 0 0 0 0 0 0 0 0 0 0 0 0 0

    C20 0 0 0 0 0 0 0 0 0 0 0 0 0

    BIOMASS 0 0 0 0 0 0 0 0 0 0 0 0 0

    ASH 0 0 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, or char



   

 

164 
Table 53. Hydroprocessing, power generation, and air separation areas stream data for LT scenario 

 

HT A500

HY56FT
HY65FGAS
HY70GASO
HY71GASO

HY80DIES
HY81DIES

HY90HYD A600

421

602

615

680

CW
2

CW
REC

HPW
1

HPSTM A700

AIR-1A

AIR-A

AIR-L

N2-OUT

O2LPC

O2-OUT

O2-OUT2

Temperature (C) 35 50 50 50 50 50 60 32 1161 344 30 85 23 170 393 -170 32 20 16 35 16 55

Pressure (bar) 22.89 22.89 22.89 22.89 22.89 22.89 1.01 22.89 1.00 1.00 1.01 7.91 0.02 7.91 173.38 6.20 1.01 6.30 1.10 23.08 1.10 27.00

Vapor Fraction 0.00 1.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.89 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Volume Flow** (m3/sec) 0.01 0.02 0 0 0 0 0.53 0.12 94.88 40.84 17.42 0.01 442.16 0 0.03 1.06 23.17 3.58 15.73 0.22 4.45 0.21

Mole Flow** (kmol/hr) 69.40 57.67 31.78 31.78 37.88 37.88 69.96 394.75 2863 2863 2522 1709 1709 1709 1709 3162 3328 3328 2594 734.20 734.20 734.20

Mass Flow (tonnes/day) 330.42 40.83 87.12 87.12 205.86 205.86 3.38 167.90 1955 1955 1746 740.10 740.10 740.10 740.10 2198 2313 2313 1744 569.18 569.18 569.18

    H2O 0.09 0 0 0 0 0 0 0 189.23 189.23 0 740.10 740.10 740.10 740.10 0 0 0 0 0 0 0

    CO 0 0 0 0 0 0 0 64.47 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    H2 0 0 0 0 0 0 3.38 9.79 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CO2 0 0 0 0 0 0 0 45.33 318.35 318.35 0 0 0 0 0 0 0 0 0 0 0 0

    O2 0 0 0 0 0 0 0 0 80.99 80.99 410.78 0 0 0 0 508.87 535.65 535.65 0 535.65 535.65 535.65

    N2 0 0 0 0 0 0 0 0 1336 1336 1336 0 0 0 0 1661 1748 1748 1744 3.91 3.91 3.91

    AR 0 0 0 0 0 0 0 30.86 30.86 30.86 0 0 0 0 0 28.22 29.71 29.71 0.10 29.61 29.61 29.61

    CH4 0 11.56 0 0 0 0 0 4.22 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C2H6 0 0 0 0 0 0 0 1.10 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C2H4 0 0 0 0 0 0 0 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C6H6 0 0 0 0 0 0 0 2.96 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C3 0 29.27 0 0 0 0 0 4.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C4 0 0 0 0 0 0 0 3.38 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    H2S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    NH3 0 0 0 0 0 0 0 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    TAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SULFUR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CARBON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    STEAM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    SO2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    NO2 0 0 0 0 0 0 0 0 0.06 0.06 0 0 0 0 0 0 0 0 0 0 0 0

    MEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    AIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    WAXES 131.46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C5 11.92 0 0 0 0 0 0 0.18 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C6 12.82 0 0 0 0 0 0 0.19 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C7 13.53 0 0 0 0 0 0 0.09 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C8 13.88 0 87.12 87.12 0 0 0 0.09 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C9 13.95 0 0 0 0 0 0 0.09 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C10 13.98 0 0 0 0 0 0 0.09 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C11 13.86 0 0 0 0 0 0 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C12 13.54 0 0 0 0 0 0 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C13 13.10 0 0 0 0 0 0 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C14 12.57 0 0 0 0 0 0 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C15 11.93 0 0 0 0 0 0 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C16 11.48 0 0 0 205.86 205.86 0 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C17 11.39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C18 10.85 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C19 10.31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    C20 9.76 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    BIOMASS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    ASH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

    CHAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

**Volumetric and Mole flow values do not include biomass, ash, or char


